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Preface 


Editors ha\e \ery great pleasure in presenting this text book to the 
Under-Graduate and Post-Graduate students of the Veterinary', Animal 
Sciences and Agricultural faculties. This v.ill also serse as a reference 
book to scientists and seterinary* practitioners. 

This text book is actually an outcome of the \aluablc tcacliings of 
Prof. Emeritus Nils Lagerlof, F.A.O. Expert, initial lead taken by Dr. P 
Uhattacharya of the Indian Veterinary Research Institute, Izatnagar and 
years of (caching and research experience of the authors in the field of 
Reproduction in Farm Animals, particular!) under tropical conditions. 

Most of the Iwoks s\Titien on the subject arc b\ the eminent scientists 
from the West SNhich no doubt scr\c as guidelines In teaching and 
researcli but their studies pertain to the researches based on the continen 
lal breeds of animals under agrixlimatic conditions of the West The 
nceils of Veterinary students sary* to a certain extent dc|>cnding on ilie 
country, ilic ispc of environmental conditions and effects thereof »n 
health. cfTicicncy of tcproiluciion and protluciion levels espcciallv in the 
dairv cattle, buffaloes, sheep and poultrv N'ecessiiv of a comprehensive 
text IkvoV s^-as therefore felt since long bv students in the tropical coun 
tries A motlest attempt is therefore being mad** in the prixluction of 
this text IxxvV v»hich deals v\iih studies on the repro<!uaion m cattle, 
buffaloes horse sheep goat svMre dog cat camel and also poultrv 
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viii 

The text book is divided in five parts. Part I deals with Obstetrics. 
Special emphasis has been given on comparative studies in^ different 
species of domestic animals. Eutokia and dystokia in farm animals have 
been dealt with exhaustively. Chapters on lethal factors and malforma- 
tions are of great significance which will interest the readers. 

Part 11 deals with Animal Gynaecology in which infective and non- 
infective conditions of genital tract affecting efficiency of reproduction in 
farm animals have been dealt with very precisely. The exhaustive infor- 
mation "will be of great use to the field veterinarians. Chapters on corpus 
luteiim, cystic ovarian degeneration, sexual health and udder health con- 
trol have a great bearing on diagnosis and treatment of various reproduc- 
tive disorders. 

Part III is concerned with Andrological studies. Special emphasis 
has been laid on the andrological investigations and problems of inferti- 
lity in the male domesticated animats. 

Part IV deals with Seminology and Artificial Insemination. It is 
dealt with very exhaustively since breeding of cows and buffaloes by A.I. 
forms an integral part of the veterinarians* duties. 

h is not possible to incorporate everything in a text book but since 
It is necessary to acquaint the students with the latest developments in 
science and to have deeper knowledge, Special Chapters have been intro- 
duced in Part V on, Mammalian egg and Transplantation of Fertilized 
ova, Inheritance of fertility and inferliUty, Nutrition in Relation to Rc 
production, Sexual Behaviour in Domesticated Animals, effect of stress 
on reproduction, Neoplastic diseases of the Reproductive tract, and 
Surgical procedures in Obstetrical and Gynaec-Surgery. The comprehen- 
sive chapter on reproduction in Camel will be of great interest to the 
students in the tropics. 

In this endeavour we are fortunate to have collaboration of the 
scientists from East and West and in this context the valuable contribu- 
tions to this text-book by Drs. E. S. E. Hafez, A. F. Fraser, J. Beae. S. J. 
Nfiller. K. K. Vyas. R. P. S. Tyagi. Rama Mohana Rao, M. R. Marathe, 

R. C. Gupta, P. D. Sardcshpandc. B. L. Purohit, D. S. Jadhav, C. K. 
Abdullakhan. P. E. Kulkatni, C. K. S. V, Raja, C. P. N. Iyer, K. S. Nara- 
simhan. N. S. Tadpatrikar. M. B. Tatke, D. R. Pargaonkar, A. P. Dani, 

S. A. Sonawane, V. L. Deopurkar. P. K. Parcek and T. R. B. Nambudripad 
arc gratefully acknowledged. 

\Vc sincerely hope that the text material will fulfil the long felt need 
of a comprehensive text-book on Reproduction in Farm Animals. 

Department of Animal Reproduction, 

Bombay Veterinary College, Editors 

Bombay 400 012, India. 

15th August, 1982. 
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PART I 

OBSTETRICS 



INTRODUCTION 


TJie origin o£ the Avord “Qlistcirics" 
is derived from the Latin word "Obstc^ 
trix” meaning a mid\s*ifc and “Obstarc** 
meaning to stand before. It is also dcs 
cribed as that bi-andi of science which 
deals with the care of female during 
gestation, parturition and puerperium. 

It is obsersed that the rise and pro- 
gress of luiman midwifer) is closely 
associated with the histon of mcshcine 
in general. The followers of IlipixxTatc 
(100 Il.C.) adsoented the perforation 
of hydrocephalus, breaking of bones. 
CMraciion by hooks, lunnng of foetus 


Louis XIV' insiting a nnle donor to 
attend on his Queen who was in I.ihour. 

Hcinricli V^an Desenter (10%) of 
Holland is aptly considered to he the 
father of mo<lcm hiinnn nmhMftry on 
account of his soluminons cniunhution 
to the science. Palfsn (172J) of Olicnt 
s\3S the first to (lemonstr.itc tlie use f)f 
forceps in obitctncnl s\ork 

During and after 18th centun, the 
science of midwifcrs made grrafer 
strides at the Itinds of mtdjral experts 
Simpson (18^17) used ctlicr anti chloro- 
form for anaesthesia during liI;our 



2 REPRODUCTION IN FARM ANIMALS 

tries in 1877. The two treatises by 
■\ViIliams (i) Veterinary Obstetrics and 
diseases o£ breeding animals and nmv- 
born (1943) and (ii) Diseases of genital 
organs (1943) are commendable. Tliese 
volumes emphasise the vie;vs that dysto- 
kia and allied phenomena are predict- 
able and preventable. The book "Veteri' 
nar)' Obstetrics and Zoo technique” pub- 
lished by Beeman in 1931 deals mainly 
^vith equine species. Another contribu- 
tion is by Benesch in German language 
Av’hich was later translated in English by 
Wright in 1950 and furtlier revised by 
Arthur in 1964. Veterinary Obstetrics 
and Genital diseases by Roberts (1956) 
and (1971) contained the review of 
recent literature. Considerable advances 
in obstetrics and gynacc surgery, surgical 
techniques, antibiotic therapy and sup- 
portive treatments have been developed 
during the recent years which have con- 
tributed a great deal for relief of several 
conditions. 
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Chapter I 


Obstetrical Anatomy 


PELVIS OF COW 

Pelvic cavity is the posterior-most of 
the tlirec large body cavities. It is bila- 
terally symmetrical and almost horizontal 
in domestic animals lions and ligamen- 
tous pels is scrs'cs to contain, sustain and 
piotcct the urogenital system and the 
end parts of digesthc tract. It also gives 
suppoit for attathmciu of many muscles. 
It serves as a channel of abdominal 
civlty to the outside through wliich the 
foetus has to p.iss at the lime of parturi- 
tion. It is located at the end of vertebral 
column supponcsl by t\so hind legs. 

The hatcral ualls and floor of the pel 
vis is fonucsl bv tv\o ossa co\ac or inno- 
ininaic Iwnes (lnj> Ikuics) and the roof 
is formcsl l)\ sacrum and first tvso or 
three caudal sertcbrac. (Fig A-I) 


gluteus muscles. It is crossed by a 
curs'cd gluteal line which is parallel to 
the lateral border. Iliac surface 'shitli 
faces for^vards is situated lateral to 
ilio-pcctincal line and gives attachment 
to iliaajs muscle. Pelvic surf.icc is 
smooth, concave and forms I.ucml 
boundar}' of pelvis. On rectal and va 
ginal palpation it can be easily detect- 
ed. Obturator nerv c crosses its sur 
face, injur)' to winch nus occur at the 
lime of p.nrturition leading to obtura- 
tor p3ral)sis. At its upper part iv a 
triangular aurioilar facet for arUcuIi 
tion will) werum. 
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skeleton. The lower angle joins the 
other two bones — ischium and pubis 
at the cotyloid cavity. 

Ischium: Next in size to ileum, 
ischium forms the posterior part of the 
pelvic floor. It is thin, quadrilateral 
and curved. 

Pelvic surface of ischium is smooth 
and concave from side to side and from 
before backwards in form of a basin. 
Ventral surface is curved, rough and 
serves for attachment of the adductor 
muscles of the thigh. 

Anterior border is thick forming pos- 
terior margin of obturator foramen. Pos- 
terior border is curved forming ischial 
arch which is narrow and deep. Lateral 
border is smooth, concave and forms 
lower margin (lip) of lesser sacro-sciatic 
foramen. Medial borders join to form 
ischio-pubic symphysis. They bear a 
ridge ventrally which fades out poste- 
riorly. 

Anterio-lateral angle is large and 
joins other two bones at acetabulum. It 
is grooved medially through which the 
obturator vessels pass. Anterio-medial 
angle joins posterior angle of pubis. 
Posterio-lateral angle called tuber ischii 
is a thick trifid process and gives attach- 
ment to biceps femoris and semitendt- 
nosus muscles. Posterio-medial angle 
forms the summit of ischial arch. 

Pubis: Pubis is the smallest of the 
three segments of hip bone and forms 
the anterior portion of the floor of pel- 
vis. It is wide and uiangular in shape. 

Pelvic surface of pubis is smooth and 
concave in adult animals, convex in 
young ones. Ventral surface is rough 
and presents a large sub-pubic groove 
which docs not extend upto the aceta- 
bulum. It lodges a large subpubic 
vein. 

Anterior border (pecten ossis pubis) 
is thin, uneven and forms anterior mar- 
gin of the pelvic inlet. The luberailum 
pubicum is situated at its central part 
and from whicli prepubic tendon arises. 


At times this may project in the cavity 
and lead to laceration of foetus during 
dystokia. The border laterally bears the 
ilio-pectineal eminances. Posterior bor- 
der is thick, concave and forms anterior 
margin of obturator foramen. Medial 
borders join at ischio-pubic symphysis. 

lateral angle is large, thick and joins 
other ttvo bones at acetabulum. Medial 
angle joins its counterpart. Posterior 
angle fuses with anterio-medial angle 
of ischium and forms medial margin of 
obturator foramen. 

Acetabulum: It is a cotyloid cavity 
meant for articulation ^vith the head of 
femur. It faces vcntrolaterally and 
consists of articular and non-articular 
parts. Its rim is rounded and marked by 
anteriomedial and posteriomedial not- 
ches which are often converted into 
foramena by ligaments in fresh state. 
Two depressions in front of it give 
attachment to rectus femoris muscle. 
Two-fifth (40%) of tJie cavity is formed 
by ileum, one-haU (50%) by ischium 
and one-tenth (10%) by pubis. 

Obturator joramen: This is situated 
between ischium and pubis. It is large, 
elliptical in outline and its medial mar- 
gin is thin and sharp. Anterio-lateral 
margin is grooved through whicli obtu- 
rator vessels and nerves pass. In fresh 
state, it is covered by thin obturator 
membrane and obturator intemus mus- 
cle. 

PELVIS OF RtARE (Fig. la) 

Ilium: The two ilia are very large 
and extensive. Gluteal line is not very 
distinct and parallel to the lateral bor- 
der as in the cow but it starts from mid- 
dle of the border and runs towards tuber 
coxae. The tuber coxae is bifid, wide 
in the middle and narro%v at cither ends. 
Ischium: It is thicker and not so curv- 
ed. Its dorsal surface is flat. Tuber 
ischii is bifid and thick. Ischial arch is 
wide. Ventral ridge at ischio-pubic 
siTOphysis is absent. 





FJg. le. Pelvis of Cat and Bitch 
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Pubis: Jt is comparatively narrow. 
The sub-pubic groove is large and leads 
to acetabulum. Centrally it contains a 
vein and its lateral part contains the 
accessory ligament of hip joint. Tuber* 
culum pubicum is large. 

Acetabulum: It is large and its me- 
dial part presents acetabular notch 
which is converted into a foramen in 
fresh state and through which pubo- 
femoral or accessory ligament passes to 
the head of femur. 

Obturator foramen: The large and 
oval obturator foramen has a thicker 
medial border. 


PELVIS OF BUFFALO (Fig. 2, 3) 
Ilium: The gluteal line is directed 
midway between ischiatic spine and 
acetabulum which fades out below and 
does not join the ischiatic spine. The 
grooves for iliolumbar acsscIs arc not 
distinct. The triangular area for musai- 
lar attachment below the tuber coxae is 
larger tlian that in the cow. 

Ischium: Superior ischiatic spine is 
high, thin, irregularly sharp and fra- 
gile. Ischial arch may be citlicr rounded 
or acute angled. The ridge on the \cn- 
iral aspect of ischio-pubic s)'inph)'sis is 
prominent at the ischial arch and fades 
out in the centre. 

Pubis: The fusion bet^>ccn t^vo lualses 
is not usually complete. Tlic sub pubic 
groo\e is not \cn distinct The j>eCTen 
ossis puhis extends centralh in form of 
a hook that is direaed domiu*3rd5. for- 
u*ards and up'^’anis 


Acetabulum: Anteno- medial acrubu- 

lar notch is snraller than pcKtcrio-csedial 
notch The distancr between acetabu- 
lum and tuber cux-ae is greater h\ about 
8-10 cm than the distance between ace- 
ubulum ind 
Sine It" 


PELVIS OF EWE AND GOAT 
(Fig. I c, d) 

It resembles that in the cow except 
in size. 

Ilium: It is longer, more horizontal 
than in the cow and superior ischiatic 
spine is less developed. Tuber sacralc is 
pointed. 

Ischium: Tuber ischii is flattened, 
everted and bears a long blunt pointed 
process. 

Pubis: Pecten is thin and sharp. 

PELVIS OF SOW (Fig. 1 b) 

It is longer and narrower. 

Ilium: Crest of iliurA is convex. Glu- 
teal line is very distinct whicli divides 
gluteal surface into two concave areas. 
Superior ischiatic spine is large and 
prominent. 

Ischium: The muscular ridges on 
lateral aspect of superior ischiatic spine 
arc Aery' prominent. 

Pubis: It is narrow and lliick. The 
psoas tubercle is scry prominent. 

Acetabulum: It is placed further back 
than in the cow and the rim of acetabu- 
lum 15 thicker. 

PELMS OF BITCH AND CAT 
(Fig. 1 e) 

/hum: Ilium is \criical and parallel 
to median plane. Gluteal surface is dc 
pressed. Pelvic surface is flat The auri 
cular facets face dircaly inwards. The 
crest of ileum is stronglv convex. Tuber 
coxae is rounded Sfiaft of ileum b^^ 
a \entro — lateral crest which tennl- 
niters at a iub*‘TtMjtv in front of aerta 
bulum 
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and greater sacro-sdatic notdi is shal- 

Pubis: The sub-pubic groove is ab- 
sent. 

Acetabulum: The fossa acetabuU is 
deep and bounded medially by a flat 
thin plate of bone ^vhich is so thin as 
to be transluscent. 

Obturator foramen: It is roughly tri- 
angular with rounded angles. 

SACRtJM OF COW 
This bone is formed by fusion of five 
sacral vertebrae and forms the roof of 
pelvis. It is triangular in outline with 
long axis curved. The dorsal surface 
presents the median sacral crest formed 
by fusion of sacral spines. Lateral crests 
arc formed by fusion of articular pro- 
cesses and lateral to these are four pairs 
of dorsal sacral foramina. 

Ventral surface is concave and marked 
by four distinct transverse lines which 
vary with breed, sex, age and indivi- 
dual. Centrally there is a groove for pas- 
sage of median sacral artery. Four pairs 
of ventral sacral foramina larger than 
the dorsal series are present at the end 
of linea transversae. The lumbo-sacral 
nert'es emerging through these give rise 
to obturator and gluteal ncn’cs which 
arc likely to be injured, if there is dy- 
stokia. 

Anteriorly, the base of sacrum articu- 
lates with last lumbar vertebra. The 
Ns'ing of sacuim presents triangular auri- 
cular facet for articulation tvith ileum 
below which the sacrosciatic ligament is 
attached. Promontory or sacro-vcrtcr- 
bral angle is not prominent compared to 
other species. Apex is smaller and tri- 
angular. The lateral borders arc Uiin. 
sharp and cur\'c downwards. 

SACRUM OF BUFFALO 
It resembles that of the cow. Sulcus 
N-asailosus is absent. Promontory is 
more flattened dorso-vcntrally. The 


fifth sacral vertebra is not usually fused 
with the fourth. 

SACRUM OF MARE 
Sacrum consists of five bones. It is 
shorter and less arched. There is no me- 
dian sacral crest but sacral spines are 
separate. Ventral surface is flat and 
smooth. Wing of sacrum presents two 
elongated facets for articulation with 
transverse processes of the last lumbar 
vertebra. The auricular facets are also 
elongated. 

SACRUM OF EWE AND GOAT 
It resembles that of the co^v and con- 
sists of four bones only. Sulcus vasculo- 
sus is absent. Transverse processes of 
the last segment are distinct and out- 
standing. 

SACRUM OF SOW 
Sacrum is less curved and consists of 
four segments. Inter-annular spaces are 
wide. Linea transversae are distinct. 

SACRUM OF BITCH AND CAT 
Sacnim consists of three segments 
only. It is wide, quadrangular and 
wings are prismatic. Auricular facets 
face outwards. Median sacral crest has 
two notches. Two pairs of dorsal and 
ventral sacral foramina are present. 

COCCYGEAL VERTEBRAE 
The first tt\'o or three cocqgeal \’erte- 
brae enter into formation of the roof of 
pelvic cavity. The number varies in 
different animals and may be 20-22 in 
cow, 15-18 in mare, 7-8 in goat, 3-24 in 
ewe, 15-18 in sow and 16-21 in bitch. 
First few arc the typical vertebrae with 
all the processes in a suppressed form. 

ARTICULATIONS 

Four joints arc involved in pelvis. 
They are: 

(i) Sacro-lumbar articulation. 

(ii) Sacro-iliac articulation. 
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(iii) Ischio-pubic symphysis. 

(iv) Sacro-coccygeal articulation. 

(i) Sacro-Iumbar joint 

This joint is formed between the sa- 
crum and last lumbar vertebra which 
is further strengthened by ligaraentum 
flavum. Greater mobility of this joint 
favours change of direction of pelvis 
during parturition. Incomplete luxa- 
tion of this joint may lead to hindrance 
at parturition. 

(ii) Sacro-lliac joint 

Tliis is a gliding joint formed be- 
tween auricular surfaces of sacrum and 
ileum. Sacrum fits like a wedge inbe- 
iwcen two ilia. Movements are very 
limited. Four ligaments are accessory 
to this joint. They are: 

(a) Dorsal sncro-ilinc ligament. 

(b) Sacro sciatic ligamenL 

(c) Laienl sacro-iliac ligament. 

(d) Iliolumbar ligament. 

'riiese bind the pelvis to the vertebral 
column. 

Thv dorsal sacro-iliac ligametits: These 
extend from tuber sacrale to summits of 
sacral spines in the form of a band. 

Ilio-lumhar ligatnevt: Ilio-lumbar liga- 
mc!U extends from lumbar transverse 
pmcesscs to the \cntral surface of ileum. 

lateral sacro-iliac ligatnentx It is tri- 
angular .and extends from tuber sacrale 
to l.ucnd Itoiaicr of vaenini. 


sacro-sciatic notch- Here it forms the 
great sacro-sciatic foramen meant for the 
passage of gluteal vessels and sciatic 
nerv'es, compression of tvhich may lead 
to cramps and paralysis of hind limbs 
during parturition. 

Posterior border is fused with semi- 
membranosus muscle. 

Medial surface is covered by perito- 
neum and is in relation to genital or- 
gans. Lateral surface is covered by glu- 
teus, biceps femoris, semitendinosus 
muscles and sciatic nciv’c. 

(iii) Ischio-pubic sjTuphysIs 
It is situated benveen two ossa coxae 
at mid-vcntral line. Movements of this 
joint are very limited. A crest may 
develop on pelvic surface of the joint 
which may interfere with manipula- 
tions during dystoki.a. 

(Iv) Sacro-coccygeal articulation 
Fusion of first cocqgcnl with last 
sacral vertebra may complicate parturi- 
tion due to rigidity. 

COMPAKATITC AUTHROLOGY 
The pelvic joints in other domestic 
animals present no striking dissimilari- 
ties except in mare. In this species, 
iuter transserse joints arc present be* 
lucen the last lumbar vertebra and 
sving of sacrum. Such joints are absent 
in buffalo, csv’c, goat, sow, birch and cat. 
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inlet is entirely bony, rigid and continu- 
ous tvith abdominal cavity but the pel- 
vic outlet is most dilatable. The prc- 
pubic tendon of the abdominal musdes 
is inserted on the cranial border of pu- 
bis thereby forming a prominance on 
pelvic floor. The calf has to overcome 
this step ^vhile entering the pelvic cavi- 
ty- 

PELVIC CAVITY OF THE BUFFALO 
As in the co^v, 28 muscles either take 
origin or are inserted on the pelvis. In 
addition, ventral sacro-cocc^’geus muscle 
consists of two heads instead of one as 
in the cow (Hadi and Sane, 1965). 

PELVIC CAVITY OF THE MARE 
Pelvic cavity is not compressed from 
side to side and the tvalls arc not paral- 
lel. It is shorter. There is a depression 
on the dorsal surface of pubis in which 
previously emptied bladder can rest 
during foaling. Roof is less arched. 

PELVIC CAVITY OF THE EWE 
AND GOATS 

It resembles that in the cow except 
in size. Symphysis is linear. Pelvic axis 
inclines downwards cnudally. 

PELVIC CAVITY OF THE SOW 

Pelvis is veiy spaceous and its axis 
inclines downwards caudally. Promon- 
tor>- is vciy distinct. 

PELVIC CAVITY OF BITCH AND 
CAT 

pelvis is very oblique. The promoii- 
ton’ is distinct. Roor is concave, nar- 
row in front than behind svherc it is 
flat. Betucen the superior isdiiatic 
spines at the acctabula, the diswnce is 
very small where the foetal licad may 
gel arrested during parturition. Obtura- 
tor foramen in the cat is larger. 


DIFFERENCES IN PELVIS 
ACCORDING TO SEX 
On account of the functional differ- 
ences, the pelves of male and female do 
differ. However, these differences can 
not be considered as authentic proof 
for identification of sex by looking at the 
pelvic bone alone. The pelvis of animal 
that has been castrated early in life pre- 
sents feminine characteristics. In the fe- 
male, pelvis is larger and more roomy; 
pelvic inlet is larger and more oblique; 
the ilio-pectineal lines are further 
apart; conjugate and transverse dia- 
meters are greater; the floor is concave 
and pelvic outlet is larger. Ischial arch 
is more ^vide and greater and lesser 
sacro-sciatic notches are broader and 
shallower. The sacrum is broad, long, 
more arched and presents indistinct 
transverse lines than Uiose in the male. 
The pelvic bones of female are thinner 
and lighter than in tlte male. 

PELVIMETRY-CAPACrry OF 
PELVIS 

Chauveau and Arloing (1891) defined 
pelvimetry as that branch of Obstetrics 
which de^s with the diameters of pel- 
vis. Pelvimetry has attained greater 
significance in human obstetrics since 
the pelvic abnormalities are more com- 
mon. This is on account of the fact that 
die posture being vertical, the entire 
body weight is thrown on pelvis and 
therefore it is liable to bo deformed. In 
the quadrupeds, the pelvis does not 
bear direct body iveight and in addition 
it is supported by two hind limbs at 
the acetabulum.' The pelvic deformities 
due to pressure arc therefore very rare. 
Thus the pelvis plays a very passive role 
in Veterinary obstetrics and the veteri- 
narian is rarely consulted for pelvime 
tr>% 

The study of pelvimetry is w'arranted 
in the days of selective breeding and 
cross breeding since ibe relationship be- 
tween various diameters allow one to 
form an idea of shape, size, position of 



Fig 2 Buffalo Pelvis — Dorsal \iew 


Fi" 3 Buffalo Pelvis — Ventral view 




Fifi. G 


Pclvimcipf 



F»j;. 7. Pflvic Axis (Normal and during 
parturition) 

(nulTatoe) 
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pelvis and the canal. It helps in culling 
undesired type of animals with narrow 
defective pelves. 

The term diameter in pelvimetry re- 
fers to distances between certain parts 
in pelvic cavity. These vary in different 
animals. There are five important dia- 
meters of pelvic inlet. 

Diameters of Pelvic inlet 

(1) Superio-inferior or sacro-pubic or 
conjugate diameter is the distance 
between promontary and pubis. 

(2) SuperiO'transverse or bis-iliac dia- 
meter is measured between upper 
third of pelvic cavity. 

(3) InEeTio-lxansversc or bis-iliac dia- 
meter is measured in lower fourth 
of pelvic cavity bettveen the two 
psoas tubercles. 

(4) Oblique or ilio-sacral or sacro- 
iliac diameter pass from sacro- 
iliac joint, through the centre of 
pelvic cavity to the psoas tubercle 
of opposite side. 

(5) Vertical diameter is the perpendi- 
cular distance between pubis and 
third/fourth sacral vertebra (Fig. 
5). 

Diameters of pelvic outlet 

(1) Superio-inferior diameter is taken 
between the body of the first coc- 
c>’geal vertebra and the summit 
of the ischial arch. 

(2) Transverse diameter is measured 
between the two tuber ischii. 

Pelvimetry' in living animal may be 
carried out in two ways viz. (I) External 
pelvimetiy’ and (2) Internal pelvimctiy'. 

1. External Pelvimetry 
Tliis is arrived at by determining the 
diameters of pelvis from certain body 
measurements. Tt is necessar>' to ascer- 
tain: 

(i) The distance between tsvo angles 

of haunch A 

(ii) The distance between two ischial 

tuberosities B 


(iii) The height from hip-joint to 
summit of croup C 

For measuring A, B and C, straight 
pieces of rvood or pelvimeter (Fig. 6) is 
used: 

Transverse diameter of outlet: 

1/4 A -f- B = X 

Superio-inferior diameter of outlet: 

3/4 C = Y 

Transverse diameter of inlet: 

12.2 

X X 

10 

Sacro-pubic diameter of inlet: 

13/10 X Y 

Hadi (1965) reported that various ex- 
ternal and internal measurements of 
Murrah buffalo pelvis are related to a 
greater or lesser degree and established 
a regression equation. 

2. Internal Pelvimetry 

It is done by direct manual examina- 
tion of the interior of pelvis on rectal 
and \'aginal examination. The distances 
between various parts of pelvis can be 
approximately determined by calibrat- 
ing the palm. 

ri.xis o/ Pelvis: It is an imaginary line 
passing through the centres of pelvic in- 
let, cavity and outlet. It is almost recti- 
linear and directed backwards. (Fig. 7) 

Pelvic measurements are presented in 
Tabic 1. 
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Chapter 2 


Reproductive Organs in the Female 


The reproductive organs in the 
Female are divided in three parts. 

(a) Primary sex organs or gonads i.e. 
the ovaries. 

(b) Reproductive tract consisting of 
fallopian tubes, uterus and vagina. 

(c) External genitalia tvhich consist 
of vestibule, clitoris, labia and 
glands rvhich open in the poste- 
rior part of vagina. 

A brief account concerned with the 
embryology, morphology, comparative 
anatomy, cyclical changes and functions 
of the female reproductive organs in- 



cluding mammary glands in the farm 
animals are dealt with in the present 
chapter (Fig. 10, 11, 12, 13). 

EMBRYONIC DEVELOPMENT 
Prior to sex differentiation, the basic 
structures of reproductive organs in the 
male and female are essentially the same. 
The genitalia is composed of two un- 
differentiated gonads, two pairs of ducts 
and an urogenital sinus. The gonads 
develop from the genital ridge on dor- 
sal side of the abdominal cavity. Its 
anterior and posterior ends degenerate 
while the middle portion enlarges and 
is invaded by a group of large granular 
yolk sac cells. In the female develop- 
ment, two invasions occur during the 
course, the initial one being abortive, 
whereas tlie second one results into the 



Fig. 12: Reproductive organs of mare. 


REPRODUCTIVE ORGANS IN THE FEMALE 13 


formation of sex cords which later break 
up into primordial germ cells known as 
oogonia. These sex cords are called as 
"PlFluger cords” and form separate folli- 
cles. With the appearance of secondary 
sex cords, those formed during first in- 
vasion do not grow further and dis- 
appear in medulla of the ovary (Gruen- 
wald, 1942). The gonads contain the 
cell complement which helps to deve- 
lop cither into a male or female. How- 
ever, subsequent differentiation de- 
pends upon both the genotype and the 
external and internal environment. Be- 
fore the completion of the migration of 
germ cells, a marked proliferation of 
the germinal epithelium in the gonads 
results in the formation of sex cords. In 
the female, they arc termed as medul- 
lary cords and in the male as semini- 
ferous tubules. From these cords arc 
developed the primar>' vesicles which 
later form the Graafian follicles. Al- 
though the sex is determined at the 
time of fertiliration, sex cannot be dif- 
ferentiated until about 7tli week of de- 
\ clopmcnL 

The ^Vol^Ran and Mullerian ducts 
arc located on cither side of mid-line, 
the Mullerian ducts being nearer to ilic 
centre. In the female, the Mullerian 
ducts grow and dctclop into the female 
duct s)‘stcm, t\hcrcas \Volfiian duct re- 
gresses and remains rudimentaty as 
\C5tigeal structure. Posterior ends of 
tlic Mullerian duct from cither side 
come close together dilate and then 
fuse to form the common body of 
uterus, cervix and anterior portion of 
vagina. In the female, the \Volfnan 
dua persists as Ganner’s canals- 


side. Phallus becomes the clitoris in 
female and is a homologue of the penis 
in the male. The urogenital sinus 
forms the lips of \iilva and posterior part 
of vagina. External genitalia are fully 
formed by about three monilis of gesta- 
tion. 

The homology of the reproductive 
organs is shoum in Table 2. 


OVARY 


Morphology of the Ovary 
The ovaries of the cow are situated 
near middle of the lateral margin of 
pelvic inlet in front of external iliac 
artery. They arc intrapclvic and can 
be palpated per rectum near the ante- 
rior extremity of uterine horn situated 
^out 40-45 cm. from sulval opening. 
They are almond sh.ipcd. firm, ovoid 
bodies, flattened on both sides. Tlie 
size, form and location of ovaiy varies in 
different animals according to breeds, 
species, age and individual. 


Mch ov-ar)- is about 4 cm. in length, 
1.25 cm. in width and its weight varies 
em Right ovarj* is 
slightly larger than the left. The she 
and weight varies according to the stage 
of oestrous c>dc. number of follicles and 
t>pes of functional and regressed corpora 
lutn By the onset of puberty, the 
ovaiy increases 4-7 times its Sscight at 
birth. Ovulation occurs from any part 
of the exposed surface of the ovary 
wherever follicles develop TTiere is no 
ovulation fossa in the err/. 
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Table 2 

HOMOLOGIES OF FEMALE AND MALE EEPRODUCTIVE SYSTEM 


(Nalbandov, 1969) 


Indifferent 

Female 

Male 

Gonad 

Ovary 

Testis 


Rete ovarii* 

Rete testis 

Mesonephric 

Epoophoron* 

Vas efferens 

tubules 

paroophoron* 

Paradidymis* 

Vas aberrans* 

Mesonephric duct 

Duct part of 

Epididymis 


Epoophoron* 

Vas deferens 


(Gartner's duct)* 

Ejaculatory duct. 

Seminal vesicle 

Appendix of 
epididjTTiis* 

Mullerian duct 

Appendage of the 

Appendage of 


ovary* (hydatid) 
Fimbria of oviduct 
Oviduct 

testis* 


Uterus. 

Prostatic utricle 


Vagina (all or pan?) 

(uterus musculinus)* 

Urogenital sinus 

Urethra 

Prostatic, membranous 


Vestibule 

Vagina (in part?) 

and cavernous urethra 


Vestibular glands 

Bulbo urethral 


(Dartholins glands) 

glands 

(Cowpcr’.s glands) 


para urclliral 
glands* 

Prostate 

Genital tubercle 

Gians clitoris 

Gians penis 


Corpus ditoridls 

Corpus penis. 

Urethral folds 

Labia (minora) 

Raphae of scrotum 
and penis. 

Unbioscrotal swellings 

I.abia (majnra) 

Scrotum. 


Rudimcntat)-- Word! in iinrcnihews arc sj-non)™!. 


Fifi 8: DIagramatIc sketch of ovdr>' showing: (a) Graafian follicle, (b) Oocyte In 
cumulus oophorus, <c) Corpus luteum. (d) Medullary* substance, (e) Primar>* follicle 


smooth muscles and lymphatics (fig. 8). 
The arteries laVc a spiral course and arc 
known as hclicinc arteries. The cortex 
of osar) contains follicles, primordial 
follicles and atretic follicles. It sertes 
as a site both for egg formation and pro- 
duction of hormones, Tlie dense outer 
li\cr of cortex s^hidl consists of parallel 
bundles of fibroblasts is termed tunica 
albuginea There is a laser of flattened 
crlU on the surface of osurs knos>*n as 
germinal epithelium In the osun the 
germinal quihdium is located in the 
outer surface s»hercas in testicles it is 
viihin the gland 


arc (a) rrinnry. (b) Grouing. and (c) 
Mature. 

(a) Primary Foluclls, Primordial 
F oLUCLrs OR Oogonium 
These are snullcst in size and persist 
for man) )car5 in resting form in the 
o\-arian cortex shoeing no signs of 
grouih s\Iutsoc\cr. Primordial follicle 
consists of a oooie 20-30/^ in diameter 
surrounded b) a squamous or squamous 
cuIkiuU! follicular epithelium 
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measure 40-60 {J whereas the latter may 
be 40-80 in size. As growth proceeds. 
Zona pelludda becomes more distinct, 
the follicle is separated from the stroma 
by a layer of membrana propria and it is 
displaced towards the centre of ovary. 

(c) Graafian Follicles or Mature 
Follicle 

'Fhis term is applied to only those folli- 
cles which show antrum or cavity 
(Fig. 9). The oocyte has a diame- 
ter of 80-120 It is surrounded by 
a thick capsule about 4-6 ^ in thidt- 
ness of Zona-pellucida with radial 
streaks. The granulosa layer consists 
of 6-10 layers of cells depending 
upon the stage of development. Dif- 
ferentiation of theca layer into externa 
and interna is first distinguishable in 
Graafian follicles. The mitotic activity 
is greatest during early stages which 
later on deaeases until ovulation. The 
antrum is lined by many layers of folli- 
cular cells called as membrana granulosa 
and the fluid content termed a.s liquor 
follicuH which has a high concentration 
of proteins and oestrogens. The mature 
Graafian follicle varies in diameter in 
different species. Its diameter \'arics be- 
tween 12 to 19 mm. in cows, 5 to 10 mm. 



Fig. 92 Diagram of a Graaflan folUde »how- 
ing’gorminal opilhelium (Go). Thoca externa 
(Te) Theca Interna (TO. Membrana granulosa 
Ulg) Cumulus oophorus (Co). Liquor folHcull 


in buffaloes, 5 to 10 mm. in ewes, 8 to 
12 mm. in sow and 25 to 70 mm. in mare, 
2 mm. in bitch and cat and 9-12 mm. in 
woman. It protrudes above the surface 
of ovary like a blister and is thin tvalled. 
On microscopic examination of the 
Graafian follide, the central cavity or the 
antrum is lined by the cells of membrana 
granulosa situated on a basement mem- 
brane called membrana propria. The 
next layer consists of the inner vascular 
layer, the tunica interna. At one end of 
the cavity is a stalk of cells, called cumu- 
lus oophorus or discus proligerus, which 
surrounds the egg and protrudes into the 
antrum. The egg itself is surrounded by 
a vitelline membrane and perivitelline 
space. 

The number of Graafian follidcs that 
develop during each oestrous period de- 
pends upon the species. It is also gov- 
erned by the hereditary, hormonal 
and environmental influences. Usually 
only one follide develops in the cow, 
buffalo and marc during each oestrous 
cycle whereas the remaining follicles 
regress and become atretic. In the sow 10 
to 25 follides mature during each cycle 
and 1 to 3 in sheep depending upon the 
breed, age, season and plane of nutrition. 

Blood Supply 

The ovarian artery, a branch of uiero- 
ovarian artery supplies blood to ovary. 
The venous blood is drained by ovarian 
veins. 

Lymphatics are numerous and they 
pass to the internal inguinal lymph 
glands. The autonomic nen’c supply 
comes from orarian plexus arising from 
renal and inter-rocsenteric plexuses. 

Ovary of the Buffalo 

The ovaries of buffalo arc elongated, 
more lightly secured and resemble lliosc 
of cous. Details of orarian biometry are 
presented in Table 3. 
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Table 3 

BIOMETRY OF BUFFALO OVARIES 


Reference 

Sane et ah 
1964 

Sane et a], 
1965 

Kaikini, 

1974 

Kodagali et ah 
1971 

Breeds 

Murrah 

JafiVi 

Berari (Nagpuri) 

Surti 

No. of observations 

877 

214 

966 

330 

Left ovary Length (cm.) 

2.97 ± 0.02 

3.13 ± 0.04 

2.58 ± 0.56 

2.25 

Width (cm.) 

1.37 ± O.OI 

1.44 ± 0.03 

0.90 ± 0.43 

1.23 

Thickness (cm.) 

1.13i0.0I 

1.15 ± 0.02 

1,42 ± 0.51 

1.20 

Weight (gm.) 

3.66 ± 0.06 

3.87 ± 1.60 

2.36 ±2.15 

2.50 

Right Ov'ary Length (cm.) 

2.91 ±0.02 

3.12 ± 0.04 

2.42 ± 0.58 

2.08 

Width (cm.) 

1.31 i0.09 

1.49 ± 0.03 

0.91 ± 0.32 

IJO 

Thickness (cm.) 

1.17 ±0.01 

1.19 ± 0.08 

1.48 ± 0.50 

1.22 

Weight (gm.) 

3.81 ± 0.06 

4.01 ± 1.53 

2.28 ± 1.43 

2.24 


Ovary of the Mare 
Ov’arics oC marc are smooth, bean 
shnpttl, oNoid rcnifonn bodies wiili firm 
consisicnq'. Tlicsc measure 8*10 cm. in 
length. 2.5 to -1.0 cm. in width and 
70-103 gni. in ss eight, TItcN arc sus- 
pcmlcd in the sublumbar region by the 
mcso\-arian ligament bcloiv ilic trans- 
\cisc pixKcs^ of the 4lh and 5tli lum- 
b.ir \crtebrac just behind tlic kidness. 
They are locatctl 5 to 8 an. <lorso-lateral 
to uterine horns just in front and below 
the le\el of c\iem.il angle of ilium. 
These are joined to the horns by div 
tina band of utero os-arian ligaments 
llach o\-ar\ presents a notch or 

liihtm i'alltxl miilatlon fixsa on its 


Ovaries of ewe and goat 
The osaries arc almond sliapcd and 
1.25 cm. or more in length. Tlic men 
surements of right and left osary as re- 
ported by Puranik and Kaikini (lOOS) 


arc as under: 

Right ovary 

Left ovary 

Length (cm.) 

1.61 

I.&1 

'Vidih (cm.) 

1.13 

1.09 

Thickness (cm.) 

0.77 

0 76 

Weight (gm.) 

1.09 

1.06 

No. of ohserva* 
lions 

219 

219 


In the Doe the right os-ary is more 
active than the left (Achutlun Kuity 
and Raja. 1971) 
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completely concealed in the bursa 
ovarii by mesosalpinx. 


Table 4 

biometry of swine ovaries 


t Unpublished data 
’ Velhankar et at, 
1967 j9g0 

Left : 

Length 

(cm.) 

2.49±0.11 

2.96 ±0.16 

Width 

(cm.) 

1.43±0.05 

1.71 ±0.05 

Thickness 

(cm.) 

1.57 + 0.03 

2.23 ±0.13 

Weight 

(gm-) 

3.20 + 0.33 

5.61 ±2.55 

No. o£ CL 

6.3±0.38 

7.25 ±2.90 

Right: 

Length 

(cm.) 

2.32 ±0.07 

2.92±0.10 

Width 

(cm.) 

1.12 ±0.04 

1.46 ±0.42 

Thickness 

(cm.) 

L70±0.04 

1.89±0.09 

Weight 

(gm-) 

3.11 ±0.26 

4.56 ±0.45 

No. o£ CL 5.40 ±0.30 

6.64 ±0.65 


Ovaries of the hitch 
They are small, oval, elongated flat- 
tened bodies measuring less than 2.5 
cm. in length and covered by a bursa 
ovarii which has a slit ventrally. The 
bursa usually contains adipose tissue. 
No distinct hilus is present. The ova- 
ries are situated near the caudal pole 
of kidneys, opposite 3rd/4th lumbar 
vertebra between last rib and the crest 
of ilium. 

Ovaries of the cat 

They arc similar to those of bitch 
and arc suspended more ventrally in 
the abdominal cavity. They measure 
about 2.5 cm. in diameter. The ov'arian 
bursa lacks in fat. 


FALLOPIAN TUBES — COW 

These tubes were described by Fallo- 
pius in 16th century and hence are 
named after him as fallopian tubes. 

These are also called oviducts, salpinx 
or uterine tubes. The fallopian tubes 
are paired tubes tvhicli convey ova from 
ovaries to the uterus. In farm animals 
the ovaries are located in the open 
ovarian bursa. In farm animals, the 
bursa is pouch like. It consists of a thin 
peritoneal fold of mesosalpinx which is 
attached to the suspended loop at the 
upper portion of salpinx. In cow, ewe 
and goat the bursa is spacious and open. 
It is 4-6 cm. deep and 8-12 cm. wide in 
the coiv. 

The fallopian tubes are divided into 
three parts : (a) infundibulum with its 
fimbriated end. (b) ampulla, and (d 
isthmus. 

Length and degree of coiling differs 
from species to species. In the cow, the 
length of fallopian tube is about 18-25 
cm. The widtli gradually' decreases 
posteriorly being 4-8 mm. at the ovarian 
end and 2-3 mm. at the uterine end. 
The peritoneal opening of the oviduct 
adjacent to ovary is a funnel shaped 
dilated structure known as infundibu- 
lum. The size of fimbria varies with the 
species and age of the female. The sur- 
face area is 20 to 30 sq. cm. in the cow. 
In the centre of fimbria is the open- 
ing called ostium tubae abdominalc. 
The fimbria is a free structure except 
for one point at dorsal pole of the ovary. 
This enables the fimbria to come close 
to ovary during ovulation to catch the 
viable ovum released from the ruptured 
follide. 

Next to fimbria is the ampullar part 
of oviduct. Isthmus is the constricted 
part next to ampulla ivhich lies dose to 
the uterus. The significance of ampulla 
and isthmic junction is not known. The 
isthmus is connected to the uterine 
cornua by an opening called ostium 
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tubac uterinae. A marked flexure at 
the uterotubal junction is obscr\cd dur- 
ing oestrus in cows and ewes (Hafez. 
1968). The fallopian tubes can be pal- 
pated per rectum. The procedure for 
examination is as under: 

The fingers arc bent and slid under 
the mesovarium into the bursa. The 
bursa is exposed by spreading the 
fingers and liooked on to the thumb 
and lifted upwards. It should be pos- 
sible to introduce 2-3 fingers easily into 
the normal bursa. The oviduct is then 
palpable as a thin cord like struaurc 
lying on the tips of fingers. 

Histology 

The wall of the oviduct consists ol 
three layers, viz., outer serosa, middle 
muscularis and innermost mucosa. Tlic 
i)pe of mucosa and the muscular layer 
taries in different parts of tlie oviduct. 
The mucous memiiranc is throivn into 
many pritnar)- and sccondarv* folds. Thq* 
.arc few in isthmtis and abundant in 
ampulla. In marcs and sows, tlicy arc 
much more prominent than in cows and 
ewes. In ilic marc, the secondary- folds 
may be as high as sixty. The muros.a 
lajcr consists of lining cpillielium, the 
muscle fibres ami conneciise tissue 
\Nhich amtains blood and hmph \essels. 

Tlie sutfacc cpiihclium is of ciliated 
columnar ispe at the fimbria sshereas 
few jucli cells arc present near the 
uiciinc end. Tliese cilia sibrate to 
wauls incline end. In addition to 
thoe. aciltaicvl columnar secrcton cells 
and thin o.'iluranar uxl sliapetl cells 


The muscular layer consists of inner 
circular or spiral muscle fibres and an 
outer longitudinal fibres. The thicknes.s 
of this musculature increase^ from 
ov'arian to the uterine end. Tho serous 
coat consists of connective tissue and is 
covered by an outer layer formed from 
peritoneum. 

The fimbria contains a net Vork of 
muscle fibres and large blood vessels. It 
is composed of erectile tissue. During 
oi'ulatton, these blood vessels get filled 
with blood which causes cnl.irgcmcnt 
and tumefaction of the fimbria. Together 
with the contractions of the imisdes, 
this tumefaction enables the ostium to 
come close to the ovary. 

Function 

Following OMilaiion. the ovum is con- 
vc)c(l from the fimbriated end to 
the oviduct. Capacitation of the 
spenn, fertilization and early clcaingc of 
the cmbr}o oemr in ilic oviduct. The 
ciliar>’ action and the muscular Contrac- 
tions regulated by the ovarian hormones 
arc responsible for the transport of 
sperm to the site of fertilisation and 
also transport of the z>gotc to the 
uterus. The ovitluctal contents provide 
an optimum environment in whIcJi fer- 
lili/ation and early cnibiyonic dexdop- 
menr occurs. The volume of nuid 
secreictl in the oviduct varies depend 
ing upon the stage of ocstrniis cvelc, Ir 
is lov%est during luteal plusc. increases 
at the oestrus, rrarhes to the rna'ilmum 
one dav after heat and then slcrlines 
The rate of secretion is governed },% d-c 
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Table 5 

BIOMETRY OF FALLOPIAN TUBES IN BUFFALOES 


Reference 

Sane 
et at, 

1964 

Sane 
el at, 

1965 

Kaikini, 

1974 

Kodagali 
ei at, 
1971 

Breed 

No. of observations 

Murrah 

877 

Jaffri 

214 

Berari(Nagpuri) 

950 

Surti 

330 

Length (cm.) Lett 

"Width (cm.) Lfift 
Length (cm.) Right 

Width (cm.) Right 

22.38 ± 
0.12 

0.2 

22.56 
± 0.12 

0.2 

24.49 ± 
0.28 

OJi 

24.41 
± 0.27 

0:2 

19.60 ± 

2.97 

0,2 

19.54 
rfc 3.00 

0.2 

19.80 

0.27 

18.82 

0.27 


than those of the coiv and arc more 
coarser. The measurements reported by 
various authors are given in Table 5. 

Oviduct of Mare 

The oviducts of mare are 20-30 cm. 
in length and 2-3 mm. in width, tor- 
tuous, -tviry and hard. The bursa is very 
n.irrou’, placed dose to the ovulation 
fossa. Its uterine end joins the abrupt 
end of the corresponding horn. The 
oviduct opens on a muscular papilla in 
the uterus and therefore diseases of 
oviducts are possibly rare in the mare. 


Oviducts of bitch and cat 

Oviducts of bitch and cat are smaller, 
about 5-7 cm. in length and surround- 
ed by a large amount of fat. The 
oviduct passes first forward in the 
lateral part of the pouch and later runs 
backwards in the medial part. The dog 
is the only species in which oviduct 
encircles the bursa except for a slit which 
is vcntro-medial. This slit increases in 
length during pro-oestrus from 1 to 3 
mm. and a reddish coloured mass 
(rotUche mass) protrudes into the peri- 
toneal cavity. 


Oviducts o! Ewe and Goats 

Oviducts are difHcuU to be dis- 
tinguished from the uterus as there is 
no distinct demarcation. The tube is 
very tortuous close to the infundi- 
bulum. The surface area of bursa is 
G'lO sq. cm. in the cu’c. According to 
Puranik and Kaikini (1968) the Icngtii 
of right and left fallopian lubes were 
17.56 and 19.02 cm. based on 197 
obserr’ations. 

Oviduct of Sow 

The oviducts of sow are about 15.50 
cm. in length. The bursa is well de- 
veloped and it largely encloses the 
oNury. 


Blood and nerve supply 

The arterial blood supply to fallopian 
tubes is derived from utero-oinrian 
arteries. The veins are satellites of the 
arteries. Thq Ij-mph vessels drain to 
lumbar lymph glands. TJie nen-cs are 
derived from renal and aortic plexuses 
and accompany arterial branches. 

UTERUS 

Uterus of Cow 

It is a hollow elongated musculo- 
membranous sac consisting of two 
uterine cornua, corpus uteri and 
ccrvijc. 
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Bovine uterus is ‘Y’ shaped. The 
shape, arrangement of cornua and rela- 
tive proportion of component parts 
vary in different species. It is conti- 
nuous anteriorly with fallopian tubes 
and posteriorly with vagina. 

The uterus is situated in pelvic 
cavity and does not extend beyond the 
external angle of ilium. It is related 
to the rectum above, bladder below' 
and intestines in front. It is covered 
by peritoneum and attached dorso- 
latcrally to the pelvic cavity by broad 
ligaments through which the .uterine 
blood supply and ncn'c supply is receiv- 
ed. The blood vessels are many in 
number, thick vrallcd and tortuous. 

The cow uterus is bicomuaie bi- 
partite t) 7 )e (uterus bicomuous bi- 
partite). The cornua arc well 
developed and lie almost parallel to cadi 
other. The lesser airvaturc is concave 
and directed downwards. Each cornua 
measures about 25 to 40 cm. in length 
and 1.5 to 5 cm. in width, thin and 
tapering towards the cranial end. Tlic>* 
arc joined by dorsal and ventral intcr- 
comual ligaments. Tlic ainaturc of 
the uterine cornua resembles the curly 
horns of a ram. Eadi is directed for- 
wards. outwai-ds, downsords, backwards 
and upwards to form a spiral curv'c. 
The cornua arc firm and freely movable. 
Tone of the uterus varies according to 
the phvsiologiral status. 

Posteriorly the cornua open into body 
of uterus whidi is not vers* s>en defined 
in the Iwvinc and measures about 23 
to 5 cm. 


Endometrium 

The mucosa consists of an epithelial 
lining a glandular layer and connective 
tissue. The thickness and vascularity 
v'aries according to the stage of oestrous 
c)'cle and gestation. In ruminants, the 
interior of the uterus presents mushroom 
like non-glandular projections called as 
canmdes. These are arranged in four 
rows. The inter-caruncular spaces con- 
tain many blood vessels and uterine 
glands. About 70 to 120 caruncles con- 
vex in shape, each measuring about 

1.5 X 1.5 cm. and devoid of glands arc 
present in the uterus. They may 
attain a diameter of about 10-12 x 3.75 x 

2.5 cm. during pregnane)' and appear 
spong)' due to development of numerous 
ciypis receiving the chorionic villi of the 
placenta. 

Uterioe glands 

The uierinc glands arc located 
throughout tlie endometrium except in 
the region of caruncles. They are 
branched tubular glands which are coil- 
ed at the ends. The number of the 
gl.vnds and their density depends upon 
species, breed, stage of oestrous cycle 
and parity. In the cornua, the uterine 
glands are plenty whereas tliey arc very 
few in the mucosa near the cervix. It 
is considered ilial these glands provide 
nutrition to the z)goie Ijcfore impbn- 
cation. 
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early diestrous stage, the endometrium 
increases in thickness, the surface epithe- 
lium becomes highly columnar and the 
uterine glands assume maximum deve- 
lopment. During this stage, the uterine 
glands are actively secretory. In late 
diestrus phase the endometrium shrinks, 
the size of the glands diminish and there 
is very little secretory activity. These 
changes are noticed irrespective of fer- 
tilization of ovufti. The cyclic changes 
in the endometrium such as shedding of 
the epithelium follotred by regeneration 
hardly account for any extravasation of 
blood while as in the primates a large 
portion of the endometrium is usually 
shed resulting into extravasation of 
blood. During metestrous bleeding in 
the cow, the caruncles sho^v capillary 
distention but no changes are seen in 
the epithelium. Destruction of the 
epithelium and capillary haemorrhage 
docs occur inbetween carunailar 
spaces (Weber et al, 19481. 

Myometrium 

The muscular layer of the uterus 
consists of the inner circular layer and 
the thin outer longitudinal layer. The 
connective tissue inbetween caruncular 
stalks contains nerves, blood and lympli 
vessels. During pregnancy there is 
hypertrophy and hyperplasia of the 
smooth muscle cells. The longitudinal 
fibres shorten the uterus and the cir- 
cular fibres decrease the lumen on con- 
traction which assists in the propulsion 
of the foetus during parturition. 

Serosa 

The serous coat is the outermost coat 
and together with the vascular and the 
outer longitudinal muscle fibres holds 
the tucnis to the dorsolateral sides of 
the pelvis. 


Uterine Motility 

The degree and the frequency of the 
uterine contractions vary in different 
stages of oestrous cycle. The uterus 
shotvs slow, feeble and irregular move- 
ments during dtestrus. During oestrus, 
the contractions are rhythmic, peris- 
taltic, wave like beginning at the apex 
of the uterus. The mte and amplitude 
increases but after ovulation the uterine 
muscles become quiescent. This quies- 
cence is maintained throughout the 
period of gestation. 

Blood supply 

The uterus is supplied with blood by 
middle uterine artery, utero-ovarian 
artery and posterior uterine artery, a 
branch of internal pudic. Blood vessels 
travel through broad ligaments. Veins 
are satellites of arterie.s, lack valves and 
form pampiniform plexus. Lymphatics 
pass to iliac lymph glands. Sympathetic 
nerves are derived from mesenteric, 
uterine and pelvic plexuses. 

Functions 

The uterus has many important 
functions. During coitus the uterine 
contractions assist in the transport of 
sperm to the fallopian tubes. During 
early life the embryo is nourished by 
the uterine fluid. Formation of the 
placenta and progressive grotvth of 
foetus ocatrs in the uterus. The size, 
structure and position of uterus under- 
goes changes during oestrus cycle, gesta- 
tion, parturition and involution. The 
uterine contractions play a major role 
in expulsion of the foetus during 
parturition. 

Uterus of buffalo 

Uterus of buffalo resembles that of 
cow but is relatively larger and well 
defined. It is bluish ^cy in colour and 
striped with superficial veins. Tlicsc 
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Table 6 

BIOMETRY OF UTERINE CORNUA IN BUFFALOES 


Authors 

Breed 

No. of observations 

Sane 
et al, 
1964 

5ane 
et al, 
1965 

Kaikim, 

1974 

Kodagali 
ei at, 

1971 

Murrah 

877 

JafTri 

214 

Berari 

989 

Surti 

330 

Left cornua Length (cm.) 

38.75 

50.27 

31.20 

24.92 


± 0.18 

± 0.35 

± 11.32 


Width (cm.) 

2.62 

2.73 


2.42 


± 0.01 

± 0.03 



Right cornua Length (cm.) 

39.13 

51.33 

31.55 

25.21 


± 0.18 

± 0.03 

±11.78 


Width (cm.) 

2.8 

2.73 

— 

2.50 


± 0.02 

± 0.03 




arc not clearly seen in cows. The 
uterine cornua are more muscular and 
tortuous. The body of uterus is smaller 
and measures 1.38 cm. The broad liga* 
menis arc thinner and not muscular as 
in Egyptian bufTaloes. The intcrcomual 
ligaments arc more closely adherent to 
ilic cornua than in the cow, Kodagali 
et nl (1971) reported titc number of 
cotyledons to be 56 in caeJj cornua. The 
measurements of uterine cornua in 
btilTalocs arc presented in Table G. 


apparent. The cornua terminate ab* 
ruptly townnls the ovarian end svhcrc 
the diameter may vary from 2*3 cm. 

The uterus is located dorsally to the 
bladder. The anterior border of the 
body and cornua is usually situated in 
the form of an arc at the level of pelvic 
inlet. 

The musculature of uterus consists of 
three layers viz, circular, longitudinal 
and oblique. The uterine glands arc 
smaller. The caruncles arc not present 
On the mucosa which is lined l>y high 
columnar epithelium and thrown into 
prominent longitudin.il folds. 
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early diestrous stage, the endometrium 
increases in thickness, the surface epithe- 
lium becomes highly columnar and the 
uterine glands assume maximum deve- 
lopment. During this stage, the uterine 
glands are actively secretory. In late 
diestrus phase the endometrium shrinks, 
the size of the glands diminish and there 
is very little secretory activity. These 
changes are noticed irrespective of fer- 
tilization of ovum. The cyclic changes 
in the endometrium such as shedding of 
the epithelium followed by regeneration 
hardly account for any extravasation of 
blood while as in the primates a large 
portion of the endometrium is usually 
shed resulting into extravasation of 
blood. During metestrous bleeding in 
the cow, the caruncles show capillaiy’ 
distention but no changes are seen in 
the epithelium. Destruction of the 
epithelium and capillary haemorrhage 
does occur inbetween caruncular 
spaces (Weber et al, 1948k 

Myometrium 

The muscular layer of the uterus 
consists of the inner circular layer and 
the thin outer longitudinal layer. The 
connective tissue inbetis’cen caruncular 
.stalks contains nerves, blood and lymph 
vessels. During pregnancy there is 
hypertrophy and hyperplasia of the 
smooth muscle cells. The longitudinal 
fibres shorten the uterus and the cir- 
cular fibres decrease the lumen on con- 
traction which assists in the propulsion 
of the foetus during parturition. 

Serosa 

The serous coat is the outermost coat 
and together with the \'ascular and the 
outer longitudinal muscle fibres holds 
the uterus to the dorsolateral sides of 
the pelvis. 


Uterine Motility 

The degree and the frequency of the 
uterine contractions vary in different 
stages of oestrous cycle. The uterus 
shows slotv, feeble and irregular move- 
ments during diestrus. During oestrus, 
the contractions are rhythmic, peris- 
taltic, wave like beginning at the apex 
of the uterus. The rate and amplitude 
increases but after ovulation the uterine 
muscles become quiescent. This quie.s- 
cence is maintained throughout the 
period of gestation. 

Blood supply , 

The uterus is supplied with blood by 
middle uterine artery, utero-ovarian 
artery and posterior uterine arteiy', a 
branch of internal piidic. Blood vessels 
travel through broad ligaments.. Veins 
arc satellites of arteries, lack valves and 
form pampiniform plexus. Lymphatics 
pass to iliac lymph glands. Sympathetic 
nerves are deri\'ed from mesenteric, 
uterine and pelvic plexuses. 

Functions 

The Uterus has many important 
Functions. During coitus the uterine 
contractions assist in the transport of 
sperm to the fallopian tubes. During 
early life the embryo is nourished by 
the uterine fluid. Formation of the 
placenta and progressive growth of 
foetus occurs in the uterus. The size, 
structure and position of uterus under- 
goes changes during oestrus cycle, gesta- 
tion.^ parturition and im’olution. The 
uterine contractions play a major role 
in expulsion of the foetus during 
parturition. 

Uterus of buffalo 

Uterus of buffalo resembles that of 
cow but is relatively larger and well 
defined. It is bluish grey in colour and 
striped with superficial veins. These 
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Table 6 

BIOMETRY OF UTERINE CORNUA IN BUFFALOES 


Authors 

Breed 

No. of observations 

Sane 
et al, 
1964 

Sane 
et al. 
1965 

Kaikmi, 

1974 

Kodagah 
ft al, 

1971 

Murrah 

877 

JafTri 

214 

Berari 

989 

Surti 

330 

Left cornua Length (cm ) 

38.75 

50 27 

31.20 

24.92 


dt 0.18 

± 0.35 

± 11.32 


Width (era.) 

2.62 

2.73 

— 

2.42 


± 001 

4: 0 03 



Right cornua l.cngth (cm ) 

39.13 

51.33 

31.55 

25.21 


± 0.18 

± 003 

± 11.75 


Width (cm.) 

2.8 

2.73 

— 

2.50 


± 002 

i 0.03 




arc not clcnrh seen in cous The 
utciinc coniin arc more musaihr and 
tortnoiH 'I lie bod^ of uterus is smaller 
and measures 1 38 cm T he broad liga 
nunis aic thinner and not muscular as 
in rga 7 man bufTalocs The intcrcomual 
bK'uncnts arc more cIoscU adherent to 
iht cornua than in the cou Kodagali 
c/ al (1071) rcjxirtcsl the numlser of 
colslcdons to !>c in cadi coniua Tire 
mrasiircments of uicnnc cornua in 
hudaloes art prc'cntcil in Table C 


apparent The cornua terminate ah- 
nipil) tounrtU the osurian end ashcrc 
the diameter may sary from 2 3 cm 

The uterus is located dorvally to tlie 
bladder The anterior Iwrder of the 
lx>ds .and cornua is iisinlh situated in 
the form of an arc at the Icscl of pcisic 
inlet 

The musculature of uterus consists of 
three lasers si/ cirndar, longitudinal 
and oldiquc The mcrine glinils arc 
smaller The caruncles are not present 
on ibc mucosa which is linnl hv higli 
columrur epithelium and thrown into 
prominent longiti dinal folds 
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as 17.04 and 1.58 cm. respectively. The j 
corresponding figures for left cornua 
were 17.00 and 1.55 cm. _ _ 

Uterus of Sow 

The uterine cornua of sow are about 
120-150 cm. in length, tortuous and re- 
semble thick walled intestines. The 
body is very short about 5 cm. in 
length. Broad ligaments usually con- 
tain large amount of fat. Endometrium 
has usually prominent longitudinal 
folds i\’hich fade gradually towards 
cervix. 

The uterine glands provide nutrition 
to the embr^'o during the entire gesta- 
tion period. 

Uterus of Bitch and Cat 

The uterine cornua are straight 
about 12 to 15 cm, in length and diverge 
in form “V” from the body towards the 
kidney. The cornua present ampullae 
which are separated by constrictions 
during pregnanq'. The foetuses arc 
located in these ampullae. The body 
is about 2.5 cm. long. The uterus lies 
entirely in the abdominal cavity sus- 
pended from the sublumbar region. 

CEuvrx 

Cervix of the cow 

The cervix is the constricted compact 
portion of uterus continuous anteriorly 
with the corpus uteri. It projects into 
the vagina like a knob at the 
centre of wUicIi is the opening 
called os uteri externum. Anteriorly 
the cervix opens into the body 
by os uteri intenmm. The dis- 
tance between these tart is the ccrt'ical 
canal. Length and width of cervix 
varies from 7.5 to 10 cm. and 2.0 to 6.0 
cm. Tcsjwflivcly. The cervical canal is 
a narroiv ain'cd passage. 


The mucous membrane of cers'ix pre- 
sents S-5 transverse folds, the last one of 
svliich enters into the formation of os 
uteri externum. In pluriparous cows, 
the last cervical fold usually protrudes 
out. There is progressive physiological 
hypertrophy during s'arious stages of 
gestation in the cow. This is markedly 
obscn'cd in pluripara. 

The cers'ix consists of the mucosa, 
muscular layer and a serous coat. 
Mucosa is arranged in the form of cons- 
picuous folds from u’hich secondary 
folds arise giving rise to a fern leaf like 
appearance. The mucosa is non-glandu- 
lar but the mucus secreting cells are 
plenty. The primary and secondary 
folds of mucosa thus have a very large 
secretory’ surface. During oestrus, 
greatest secretoiy’ activity follou'S 
and the muais is less viscous. 

The muscularis consists of inner cir- 
cular layer svhich forms the main sub- 
stance of annular folds. It is rich in 
white fibrous and elastic tissue and 
smootli muscle cells. 

Functions of the cervix 

The secretions from the uterus and 
cervix during oestrus arc voided through 
the ccr\'ix. It acts as a p.assage. for sto- 
rage and transport of sperms during 
oestrus. It acts as a barrier against as- 
cending types of infections. Special 
gkands "ovula nabolhi” present in the 
cemcal mucosa secrete a thick mucus 
which acts as a seal during gestation. At 
the onset of parturition, the ceiwical 
mucous seal liquefies followed bv relaxa- 
tion of cen ix. 

Cervix of the buffalo 

The ten ix is naiTowcr and shorter as 
compared to cow (Table 7). Physiologi- 
ra! hypcrtropliy of cervix as it ocairs in 
rosvs is not ohscned in ImfTalocs. 
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Table 7 

BIOMETRY OF BUFFALO CERVIX 


Authors 

Sane et al, 
1964 

Sane et al, 
1965 

Kaikini, 

1974 

Kodagali et al, 
1971 

Breed 

No. of observations 

Murrah 

877 

JafCri 

214 

Berari (Nagpuri) 
1015 

Surti 

330 

Cervix 

Length (cm.) 

7.82 

8.09 ±0.13 

6.85 ± 2.68 

5.54 

Width (cm.) 

2.79 

2.95 ± 0.04 

— 

2.65 

Thickness (cm.) 

— 

— 

1.6S ± 0.60 

2.25 

No. of annular folds 

2-5 

2-5 

3.43 ±0.81 

3,45 


(av. 3) 

(av. 3) 




Cervix of the Mare 

The cervix is about 5*8 cm. in length 
and 3.75 cm. in diameter. It is relati* 
^cIy shorter than that of the cou-.^ The 
portio vaginalis projects in tlie \agina for 
about 2.5 to 5 cm and ccrvial opening 
is usually found relaxed except during 
pregnancy. TIic ccn'ical mucosa is 
throu'n into longitudinal folds instead 
of tiunsscrsc annular folds as in the 
cow. 

Cervix of Ewe and Goat 

The cen’ix in the cnc and goats re- 
sembles that of the cosr. Tlie ccrsical 
canal is about 3.7'» an in length Pura 
nib and Kaikini (1908) reported the 
mean length of cenix as 3 20 cm based 
on 210 obsenutions. 

Cervix of Sow 

Ccr\i\ is |x>oiU defined It presents 
2 3 on thick longiividinil cenical folds 
PoTtio \-aginalis is absent 


VAGINA 

Vagina of the Cow 
The vagina is a mnsculo-mcmbmn- 
ous organ. It extends from cenix 
hackssards and is related to sacrum and 
rectum above, bl.iddcr, tirctlira and pel 
\ic floor below. Lateralis it is related to 
the sides of pehis It serves as a co- 
pulalor) organ and passage for expulsion 
of foetus during parturition 
'l‘hc Icngili and diameter of sagnii 
varies from 17 to 25 cm and 10 15 an 
respectivclv Anterior two-thirds is 
covcrctl b> peritoneum t\hicli is attach 
cd to the roof of pelvis h) broad liga 
inent whereas the remaining rctroperi 
loneal p.irt is altacJietl to neighlxiuring 
structures hv loose connective tissue 


Cervix of Bitch and Cat 

Cervix is short and projects m d-e 
vagma in the form of a sm ^'h thick, 
prominence 
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iWth sensor)' neir'cs. TJie coriiim con- 
sists of vascular and dense connective 
tissue. The musailar coat has inner 
circular and outer longitudinal layer. 
This layer is also supplied with blood 
vessels, nert'c bundles, small groups of 
ner\'e cells and loose connective tissue. 
In the cow, the anterior and posterior 
sphincters are present whereas, , only 
posterior sphincter is present in other 
farm mammals. The c)'clical changes 
can be studied from the \'aginal smears 
to a certain extent (Dcopurkar, 1974). 

The presence of l)mphoid band ante- 
rior to urinary meatus prevents ascend- 
ing infection to a considerable extent 
(Ranc. 1965). 

Tlic canals of Gartner commencing 
in the broad ligaments extend between 
the mucous and the musailar layer. 
Tlicy open in front and by tlic sides of 
urinary meatus. These arc absent in the 
marc, cwc. goat, bitch and cat. They 
are the remnants of 'Wolffian duct and 
their function is not clearly known. 

Blood supply 

Blood supply to vagina is provided by 
internal pudic arterj'. Numerous veins 
join the internal pudic vein and lympha- 
tics arc drained by internal iliac lymph 
glands. Sympathetic nciacs arc derived 
from pel\ic plexus. 

Vagina of the buffalo 

Vagina of the lm{T.alo resembles that of 
the cow and is less conlmctilc and flaccid. 
1‘hc length, widili .and thickness of 
s'agina in Miirrah buffaloes is 2I.5G. 
6.11 and 0.16 an. resj>ectivcly (Sane of, 
1961). 

Vagina of the JVIare 

It is alwui 20-25 cm. in length and 
1012 on. in diameter. Tlic nnicsis 
membrane i< throuai into Inngiimlinal 
folds. Musnil-iturr of s-agiinl sol! is 


thicker and the fornix vaginae is very dis- 
tinct. 

Vagina of the ewe and goat 

Vagina of ewe and goat is about 8-14 
cm. in length. Its ventral part contains 
many lymph follicles. 

Vagina of the sow 

It is 10-15 cm. in length. Its diameter 
is smaller but musculature is thicker. It 
is thrown into longitudinal folds. Fornix 
is not distinct. __ 

Vagina of the bitch and cat 

The s-ngina is long and the fornix is 
not distinct. Muais membrane is 
thrown into longitudinal and transverse 
folds. It is divided in tu'o sections (i) 
the cranial pan c.xtcnding from the cer- 
vix to the point of urinar)' meatus and 
(ii) a shorter caudal part which is 
common to tlio genital and urinary 
tract. Tlic first part constitutes 
the \'agina and the second the vestibule. 
The retroperitoneal part of the \’ngina is 
largely covered with considerable 
amount of fat. "When the vaginal specu- 
lum is introduced, it will be seen that 
due to tlic cxicnsi\c mucosal folds, the 
passage becomes obliterated due to 
svhich the cen'ix is not dearly seen. The 
colI.ap$c of the walls at the end of the 
spcailum may give a false impression of 
tlic external os. The vagina has a con- 
siderable capacity to extend. Hymen is 
rarely present. 

The vestibule is continuation of the 
sagin.i iipio the pudendal or mUal cleft. 
It luis a pronounced inclination caudo- 
yentrally. Vestibular mucous membrane 
is smooth and the deeper layers are in- 
elastic, Urethra enters in the proxim.iI 
p.irt of scstibulc and a fossa is present 
on cither siile. Vestibular glands arc 
rarely present. 
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VULVA 

Vulva of the cow 

It is the posterior most segment of the 
genital tract situated 5 to 7 cm. below 
tlic anus It originates from the ecto- 
derm and unites with the sagina at the 
\ulto-vaginal bordcr-hjmen. The \ul\-a 
is related to anus dorsally, to iscliial arch 
senlrall). sacro sciatic ligaments and 
scmimcnihranosus muscles laterally. 
There is no distinct line of demarcation 
hetsreen \ulva and ragina. Vestibular 
length in cose varies from 10-12 an. 

The outer opening is in the form of 
a slit hound by two labi.a whicli meet 
at upper .md lot\cr commissures The 
site and appearance of vulva varies ac- 
cotding to tlic age and rcproshictivc 
status of the animal Unbia arc large, 
soft. thieV and nnriuall) valnVletl btii 
become ihicl. and turgid when the cow 
is in ocstnis. Upper commissure is 
aattc and scparaictl fnnn anus bv a 
slioit distatico The lower commissure 
is elongated and iK-ars a tuft of hairs 
awsl is locatcsl 5 cm l>clow and l»chind 

lUf 


Hymen 

It is a transserse membranous parti- 
tion situated in front of meatus urina- 
rius between vulva and vagina It 
usually disappears during carl^ life or 
by pubertal age. Due to dcvclopntcntnl 
abnormalit) the partition between hind- 
gut and proctodcmi persists in the form 
of h)mcn — a membranous band con- 
necting the roof and floor of vaginal pas 
sage. Tilts may lead to accumuI:\tion of 
uterovaginal secretions. 

Histology 

The labia arc provided vvith several 
cirailar or sphincter lilc muscles vs Inch 
keep them in close apposition. They 
consist of anterior and posterior cnnstric* 
lor muscles Attachments of vidvn lo 
pelvis and other related stnicturev afford 
A fv\c<l base. During parturition, this 
fixation enables the iitcriM to dilate ccr 
'i\. ragina and \ulva 
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arc elongated in Conn and not conical as 
in the co%s'. They measure 12.48 cm. in 
length and 12.46 cm. in tvidlh in Murrah 
bufCalocs (Sane ct al, 1964). Tuft oE hair 
at the ventral commissure is absent. The 
clitoris in the buffalo is not conspicuous 
as in cows. 

Valva of the Mare 

The length oE ndva is about 10 to 12.0 
cm. The labia arc shorter, thinner and 
non*wrinkled. Upper commissure is 
aaitc and the lower one rounded. The 
constrictor muscles and the erector bulb 
arc highly developed. 8 to 10 ducts o£ 
each BarthoHns gland open on tlie 
doYso-latcral ssall oE the Ntilva. Clitoris 
is large, flexuous and prominent, 2.5 to 
5.0 cm. in length and 2 to 2.5 cm. in 
width. Mcattis urinarius is capacious 
and can admit 2*3 fingers. 

Vulva of the ctve and goat 
The nibn resembles that of the cow 
but is shorter and 2.5 to 3.0 cm. in 
length. The stthurcihral divcrtiatlum 
is sliallow. Clitoris is not conspicuous. 
The l.ahia arc thick and the ventral com- 
mi'Mirc projects downwards. Vestibular 
ghimls arc frequently absent. 

Vulva of llie sow 

The \ul\*a is alRuu 8.75 cm. in 
length. The lahi.i arc very chick and 
SMUiklcd. The ventral ennunissure is 
more acute and p(»int«l and the dorsal 
cnmniissUTC is rounded. Clitoris is pro- 
minent. sttiuont and poiiucti. Canals of 
Gartner .ate (lexuous and open in a dc- 
pressinn siinatit! between tnc.ntu» ttrina- 
tins and fosu cliioritlis. Subnreiliral 
diseitinilmn is tnoic or less similar as 
that in the rm\. 

Vulva of the blteh and cat 

Tlie vnUal opening is triatigtibr. The 
labia are thitk -nn! j>ciin<-«m it sns 


wide as compared to cow, buffalo and 
mare. Uretlira opens on a urethral 
tubercle and there is no s'alve for 
meatus urinarius as in other /animals. 
Glands of Bartholin arc absent in dog 
but present in the cat. Clitoris is 
broad, flat. 3.75 cm. in length and 
pointed. It is infiltrated with fat. In 
cats a visceral bone may be present in 
clitoris. 

The large and irregular fossa of the 
clitoris is situated at the distal cNtrc- 
mily which is relatively inconspicuous 
as it is roofed by a fold of mucosa. Ves- 
tibular glands arc rarely obscrs'cd. Cir- 
ailarly arranged muscles at the external 
surface of the vestibule cause contrac- 
tions and retain tlie penis during copu- 
lation prolonging tlie lie wliicli is 
characteristic of the species. 

MAMIWAHY Gl/AND 

Altliough these arc cutaneous glands, 
they arc considered accessory glands of 
the rcprwhiciivc system on account of 
their dose phy.^iologtcal association. 
These secrete milk for nourislimcnl of 
young one. The udder is ait.ichcd by sus- 
pensory ligaments to the posterior and 
lower part of abdomen. The develop- 
ment of gl.intlular sirurtmr is primarily 
dependant on the genetic make up fol- 
lowed by hormonal influence exerted at 
sexual maturity, during gestation and 
lactation. The shape of udder is hcmls- 
plicricnl and its position is inguin.al. It 
ronsitis of four quarters, cacli liaving a 
teal alwut 6.25 lo 8.25 on. in length. 
Tlie length of teat \*aries according to 
age and number of lactation. Teat ha* a 
tlnclc opening ronncctcd sviib the cor- 
res|>omling laciifcrous sinus by a teat 
canal, llie sphincter at the tip of irai is 
s%cll drvcIojHxl. .<vu|H-r numrtary tests arc 
seen in some enu-s 
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Histology 

Microscopically, the udder tissue con- 
sists of four layers — the skin, outer 
fibrous, intermediate fibrous, inner fib- 
rous and the mucosa. The circular and 
longitudinal muscle fibres form a well 
defined sphincter about 1.25 cm. in 
length at the apex of teat. Parenchyma 
is yellowish and pink. It consists of a 
racemose type of secretory tubules with 
alveoli, ducts, capillar^' nets and delicate 
connective tissue with fine net ivork of 
elastic tissue. The gland is of apocrine 
type and therefore the lining epithelium 
varies according to t!ic secretory status. 

Blood Supply 

The blood supply is derived from 
subcutaneous mammary and perineal 
aricries^thc branches of cxienul pubic 
The veins accompany arteries and they 
form plexus on either side of the b.i$c 
of glands. L^Tuphaiics arc numerous and 
lead to supramamm.ir)* and lumbar 
lymph glands. Nciac supply is derived 
from inguinal and posterior mesenteric 
plexus of s^rap.-ithciic system. 


form a lobule and many lobules form a 
lobe. These lobes and lobules are con- 
nected by a series of ducts. The diame- 
ter of alveoli \'aries from 0.1260 to 0.2340 
mm. svitli an average of 0.18 mm. 
In majority of buffaloes corpora amy- 
lacca 72 in size arc found as 
spheroid concretions. The histological 
picture varies according to the stage of 
lactation (Mchendalc, 1967). 

IVIammary glands of the Marc 

The mammary glands of the marc arc 
hemispherical and two in number. The 
teats arc smaller compared to the cow 
and have 2*3 openings. Lactiferous 
sinuses arc two in number and the 
sphincter is not ivcll developed. 

Mammary glands of the ewe and goats 

The mammary glands arc two in niim- 
Her. The glands, the lactiferous .sinuses 
and the teats arc relatively larger. Rudi- 
mcntaiy teats may l>c observed in some 
ewes and goats. 
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Chapter 3 


Accidents During and Incidental to Pregnancy 


ABORTION 

The origin of tlic word ‘abortion* has 
a latin root — Ab=abnormal and oriri= 
to be born. Abortion is the expulsion 
of living or dead foetus of recognisable 
sire before term. Generally the aborted 
focluscs arc noiuviablc. Tlie condition 
in which fcnilbcd eggs and embryos 
are lost before (lie rocognirablc size is 
reached, is known as early embryonic 
death. 


I. NON-INFECTIOUS CAUSES 

A. Abortions caused by trauma or 
accidental abortions (Physical 
causes) 

Abortions in cattle nuy be caused by 
trauma or accidental injuries siidi .as, 
fall from a high level, prolonged strug- 
gling. exertions subsequent to fighting, 
chasing by a dog. exposure to extreme 
climatic conditions, vaccimition of a 
pregnant animal, passing ihrougfi a 
narrow gate, jolting during transport, 
irregular feeding and jumping over a 
ditch. Goading or butting on the right 
flanlc ol a prcf^nant cow by other anh 
inals may also lead to abortion. Care- 
less ireaimeni for infertility ujcli as 
uterine irrigations s\ith irritant anti- 
septics. doubling, introduction of a 
pipeiie/othcter in a pregnant animal, 
dilation of cersix. inadscitcnt enuclea- 
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is little authentic proof to substantiate 
this view. As far as is known, no chemi- 
cal drug except oestrogens and ergots 
have abortifacient actions. However, fol- 
lowing drugs have been incriminated as 
causal factors for abortion: 

(i) Chlorinated naphthalene (Hansel 
and Me Entee, 1955), potassium nitrate 
(Nitrate or low land and/or marshland 
abortions — Simmon et al, 1958), lead 
poisoning due to licking of oil paints. 

(ii) Arsenic poisoning due to dips, due 
to dihydrocarbons and organophosphorus 
compounds. 

(iii) Locoweeds (Astragalus lentigi- 
nosus, A. pubentiesimus oxytropis sericea 
broom weed of Gutierrezia species. — 
Dollahite, 1962), pine needles (Pinus 
ponderosa), Tucker (1961), Bracken 
(19G8), Faulkner (1968). 

(iv) Purgatives such as castor oil. calo- 
mel, aloes, etc. 

(v) Pituitar)' and Icniin. 

(vi) Sodium iodide, selenium (Beath 
et al, 1953). 

(vii) Ergot (Mantle and Gunner, 
1965). 

(viii) Anthlcmcntics such as carbon 
lelra-chloridc, phenothiazine. 

(ix) Quinine, p^Tophosphorus .and 
digitalis. 

(x) Toxic plants. 

(xi) Sivect clover hay or musty or 
mouldy silage (Bracken, 1968). 

C. Psychological factors 

Abortions due to psychological factors 
in cattle arc rare. l^gcrloE (1969) and 
Honund (1969) reported that roaring 
noise of the acioplancs and helicopters 
passing close to the stables and bjTcs and 
bombing tests in Switzerland were res- 
ponsible for abortions in cows, marcs and 
sheep. Banc (1969) considers lightening 
flash to be more dangerous than a ihiin- 
dcr sionn and m:iy |KJSsibly be due to 
hormonal upset. 


D, Hormonal factors 

Oestrogens, diethyl stilboestrol, E.C.P. 
or Oestrogen pellets administration may 
lead to abortions in various stages of 
pregnancy. Rankin (1963) reported 
abortions in tivo herds in Ireland due to 
excessive oestrogens in pasture. The 
poultry litter from birds consuming oes- 
trogens from feed srhen fed to cattle 
causes abortion (Griel et al, 1969). The 
gluco-corticoids may cause abortion in 
cattle, since there is close relationship 
between adrenal cortex and maintenance 
of pregnancy (Van-Rensberg, 1965). 
Hyperplasia of the adrenal gland is re- 
ported to cause abortion in sheep (Lig- 
gtns, 1968). 

Progesterone deficiency may cause 
early abortion betu'ecn 45 to 185 days, 
83% occurring before hundred days of 
gestation (Morrow, 1908). This prob- 
ably may be due to unstable endocrine 
constitution. WoelfTcr (1953) could 
prevent abortion in a habitual cow by 
injection of 500 mg. of repositol pro- 
gesterone every ten days from 4-6 
months to three weeks before term. 

Pituilrin or oxytocin injections dur- 
ing gestation period do not cause 
abortion in animals (Roberts, 1971). 
However, instances are on record in 
pregnant buffaloes that abortions have 
occurred subsequent to administration 
of pituitrin for lei down of milk 
(Hukcri, 1977). 

E. Nutritional deficiencies 

^^ultiple nutritional deficiencies may 
occasionally produce abortions. The 
deficiencies may be multiple or specific 
In such cases, cm.adation is a prominent 
symptom in cattle with high incidence 
of abortions, birtli of dead, weak or pre- 
mature calves. Similar conditions exist- 
e<l in Swollen during 1910 but abortions 
were rarely observed (Lagerlof, 1969). 
Under f.-iminc conditions in India. 
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abortions arc rare in cattle. However, 
during extreme summer conditions in 
Kaira district of India, there is scardly 
of green fodder tsliich causes Vitamin A 
dcfidenc)' for a long period in conse- 
quence of which abortions occur in 
buffaloes (Chothani, 1972). 

The other specific dcficicnq’ includes 
Vitamin A ssliich adversely alTccls re- 
production (Thomas, 1968). Vitamin A 
dcficicnq* causes e>c defects and Vcraii- 
nisatlon of vaginal epithelium and 
degeneration of placenta uhidi may lead 
to aWtion. Djstokia m.ay occur fol- 
lowed by infection and retention of 
placenta. 

Ijick of calcium, selenium and iodine 
(Alcroft et al, lO.')!), selenium (M.icc 
et fl/, 1963). aib.ilt. iron and copper 
deficiencies mav also cause abortion. 


reported abortions in 3 cows bred to 
a particular bull whose blood svas used 
for transfusion. Tltcv concUidcd that 
circulating maternal ciythroqtc anii- 
botlics were responsible for abortions. 
Howeser, iso-immunisation of preg- 
nanq* has not )ct been prosed to be the 
cause of abortion. 

Abortions may also ocair subsequent 
to torsion of uterus, strangulation of 
uterus b\ a lipoma and lack of cnruncu 
l.ir area in the uterus. All these nny 
lead to death of foetus and abortion. 
Twinning, allergy and an.aph)lactic re 
actions may also cause aliortion in 
cattle (Roberts. 1971). 

.Scscre bums, possibl) on account of 
histamine like subst.inccs nns result in 
aliortion Madh.-is.in (1969) reported 
abortions in buffaloes where skin are.i 
seas burnt upto 25%. 
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Infectious abortions are of v.vo types, 
viz. : (A) contagious (epizootic), and 

(B) Non-contagious (enzootic). 

A. Contagious abortion 
Contagious abortions are associated 

with following diseases: (a) Bacterial 
diseases: (1) Bnicellosis. (2) Leptos- 
pirosis. (3) Vibriosis. (4) Listeriosis. (5) 
Salmonella abortus. (6) Pasteurella 
tulerensis in sheep. 

B. Viral diseases 

(1) Infectious bovine rhinotracheitis 
and infectious pustular vulvo-vaginitis 
(IBR-IPV). (2) Epizootic bovine abor- 
tion (EBA). (3) Rift valley fever (RVF). 
(4) Wessel Bron (WB-virus). (5) Bovine 
virus diarrhoea and mucosal disease 
(BVD-MD). (6) Myxo virus para- 
influenza III. (7) Pseudo rabies (Aujcz- 
sky’s disease). (8) Picoma virus 
(SMEDMI virus). (9) Equine arteritis 
virus. (10) Epizootic abortion of ewes 
(EAE). (11) Blue tongue virus. (12) 
Coxiella or Rickettsia bumeti or Q- 
fever virus. 

C. Mycotic (Fungal) diseases 

(1) Aspergillus fumigatus. (2) Absi- 
dia ramosa. (3) Mucor pusillus. (4) 
Rhizopus arrhizus. (5) Monosporium 
apiospermum. (6) Cephalosporium. (7) 
Humisola. (8) Candida tropicalis. (9) 
Penidllum. (10) Syncephalastrura raci- 
mosum. 

D. Protozoal diseases 

(1) Tricliomonas foetus. (2) Toxo-' 
plasmosis. (3) Trypanosoma cquiper- 
dum. (4) P)Toplasmosis. 

E. Miscdlaneons diseases 

(1) Tuberculosis. (2) Coryncbac- 
icrium pyogenes. (3) Pseudomonas 


aeruginosa. (4) Aeromonas hydrophila. 
(5) Streptococci. (6) Staphylococci. (7) 
Conform bacili. (8) Erysipelothrix 
insidiosa. (9) Haemophilus. (10) 
Spherophorus necrophorus. 

The organisms included in the above 
list cause abortion in domestic animals 
at various stages of pregnancy and 
their symptomatology, diagnosis, treat- 
ment and prevention of commonly 
occurring ones has been dealt with in 
details in chapter on Infectious inferti- 
lity. 

Symptoms of abortion 

Early abortions usually go unnoticed. 
However, in stabled animals, the abort- 
ed embryo with slipped membranes can 
be noticed in the rear of the animal 
during routine check up. When the 
animals are kept loose in the paddock, 
these membranes are likely ' to b’e 
trampled and soiled with dung and 
urine. 

In early abortions, the animals return 
to service very early. 

In the second trimester of pregnancy, 
animals may abort without any appa- 
rent symptoms. In some animals, mild 
straining with elevated tail, peculiar 
bellowing, rela.xation of diaphragma 
pelvis and vulva, liquefaction of cervi- 
cal seal and appearance of sero-sangui- 
nous discharge at vuh'a are noticed. 

Symptoms indicative of threatened 
abortion are increased uterine contrac- 
tions. closely crotv'ded cotyledons and 
rigid uterine walls. The findings should 
be communicated to the owner and re- 
examination of the animal is advised. 

Extra uterine pregnancy 
(Ectopic pregnancy) 

Normally a foetus develops in the 
endometrium but rarely the foetus may 
be found located at ^’a^ious situations 
sucit as ovaty', fallopian tube, mesentery. 
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omentum, interstitial tissues, uterus 
and vagina. Such pregnancies are 
known as extra uterine or ectopic preg- 
nancies and may be classified as true 
and false or primary and secondary. 

True extra uterine pregnancy 

Tlie term primary or true extra 
uterine pregnancy is applied to a ferti- 
lized ovum, embiyo or foetus which 
receives nutrition from organs or tissues 
other than endometrium and which has 
attained a certain degree of embrj'ologi- 
cal development. The occurrence of 
tubal and ovarian pregnancy* is very 
common in human beings, hos\'cvcr in 
animals, this has not been reported so 
far. This might be due to \*arialion in 
placcntation of primates and animals. In 
the Conner, tlie developing zygote 
erodes the mucosa and establishes 
ilicrc, whereas in the latter, the tropho- 
blastic villi attach themselves In the 
maternal endometrial cr)*pts. Obviously, 
the peritoneal surface is not a favourable 
site for placcntation. but tlic develop- 
ment of a full term foetus which later 
mummified, has been recorded in the 
dog by Schlotthaucr and WaVim (1955). 


usually during the late stages of preg- 
nancy. In many cases, a sterile foetus 
is released into the abdominal cavity 
svithout any visible external symptoms. 
The dead foetus and its envelops be- 
come stalled off as a sterile foreign body 
in the ventral portion of abdominal 
cas'ity and may not be detected until 
after slaughter (Spanabcl, 1957). In 
human, released extra uterine foetuses 
become harder and encapsulated srith 
calcium deposits knoAvn as "Litho- 
pedions”. This condition has to be 
differentiated from mummification, 
tumours, fat necrosis, rotated or com- 
pound bicomiial pregnane)' in marc. 
The correct diagnosis can be arrived at 
by critical manual examination in large 
anim.ils and abdominal palpation, radio- 
graph or cxplorator)' laparotomy in 
small anim.ils. Fatal peritonitis and 
shock is a sequelae if an emphysematous 
foetus escapes into the peritoneal cavity. 

Antepartum paraplegia of pregnancy 
(Paraplegia of pregnancy or parcels) 

This condition is usually obsersed in 
ads-anced pregnane)* when the foetus, 
uterus and udder are undergoing rapid 
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(2) Ketosis (Pregnancy Toxaemia in 
Ewes^ Pregnancy Disease, Twin 
Lamb Disease of Sheep) 

Advanced pregnant ewes often suffer 
from debility and paraplegia due to ladi 
of carbohydrates in diet. The general 
behaviour is sluggish and appetite is 
poor. The foetus dies and the ewe suc- 
cumbs. The affected ewes are usually 
thin but the condition may also be ob- 
scr\'cd in healthy ewes. Confinement to 
pens may precipitate the condition. The 
ewes become dull, anorexic, paretic and 
are disinclined to rise. Nervous symp- 
toms such as, moving in circles, press- 
ing the head against hard object, rais- 
ing the head in the upward direction 
or to one side, may become obvious. 
Urine and blood on microscopic 
examination reveal large quantities of 
ketone bodies. Unless prompt treat- 
ment is instituted, the symptoms tend 
to be progressive or unless abortion 
occurs, there is a high rale of mortality 
in owes. On post mortem examination 
the liver shows fatty changes. 

Treatment comprises of intravenous 
injection of 200 ml. of 40% glucose, 
together with injections of 100-200 
mgm. of cortisone or 50-100 I.U, 
of ACTH. Efosin, a specific anti- 
spasmodic for cen’ix may be of some 
use (Narsimhan and Thangara], 1969). 
Caesarian may be nccessaiy’ in certain 
cues. Additional energ)’ intake and 
sufficient exercise arc recommended for 
oilier pregnant ewes. 

(3) Grass Tetany 

This condition is usually due to 
hypocilcacmia or hypomagnccaemia. 
According to Kronfield and Simensen 
(1070). ilic high potassium or high 
level of Vitamin A or tranvaconiiraic 
content In grass is the real cause of 
depletion of calcium and magnesium 
from the body. Tins drain on calcium 


and magnesium becomes more marked 
during advanced pregnancy and heavy 
lactation. It is better to withdraw the 
cattle from lush pasture for sometime. 
Calcium and magnesium therapy has 
proved efficacious in paretic cases svith 
obvious nerv'ous symptoms. 

(4) Milk Fever (Parturient Paresis) 

A high yielding dairy coiv often suf- 
fers from preparturient milk fever or 
parturient paresis just prior to parturi- 
tion; mostly during first stage during 
which let dosvn of milk is triggered by 
the oxytocin release. Such cases show 
low blood calcium levels and respond 
favourably to intravenous calcium 
therapy. 

A similar condition in dogs and cats 
is known as puerperal tetany or eclamp- 
sia and is characterised by hvpocal- 
caemla, restlessness, whining, staggering, 
and clonic spasms. This is observed 
within first two weeks postpartum. 

(5) Dropsy of Foetal Membranes and 
Foetus 

The cow may be unable to rise due to 
hydrops amnii or hydrops uteri and 
consequent increase in the abdominal 
sv’cight. 

(G) Joint and Tendon Injuries 

Dislocation of hip joint is common in 
sveak, high pregnant cows and buffaloes 
stabled on slipper}’ or wet flooi*s. Acci- 
dental rupture of prepubic tendon in 
marc or rupture of gastrocnemius ten- 
don sccondaiy- to Zenkar*.s muscle de- 
generation in cows, so also fractmes of 
pelvis in female may lead to inability to 
rise and paraplegia. Afounting by a bull 
or cow on pregnant animal, may cause 
fraaurc of sacral and cocqgcal vertebrae 
resulting in paralysis of tail. 





ACaDENTS DURING AND INCIDFNTAL TO rRFCN\NC\ S7 


(7) Sfptic or Infectivx Processes 
Septic metritis, rupture of uterus, 
scscre peritonitis, traumatic gastritis, 
torsion of uterus, rupture of uterus, 
p)cloncp!iriiis may be associated ssith 
paresis in adsanced pregnant animals. 
Similarly, rupture of large uterine \c$- 
scls, toxic indigestion, diseases of central 
nenous system lir. rabies and listerio- 
sis, Johne’s disease, set ere mange, 
pboqloma of brain and spinal cord, 
anlbrax. black quarter, leptospirosis, 
anapHsinosis, set ere foot lesions ma} 
coniributc to t\c.akncss and paral)sis 
pirtiailarl) of hind limbs The re- 
sult is tint the animal is unable 
to rise, remains in reaembenq for 
a longer period and suffen from bc<l 
sores These aninnls ma> improtctriih 
gfKxl nursing in a loose Iwx t\lth stiffi 
cicnt bedding of sand or straw and 
atoiding stone or conaetc floors Slings 
nnt protc useful In mires but cous 
and buffaloes are not comfortible in 
times 


sures adopted This haemorrhage mi) 
not be Msiblc outside but large blood 
dots sufTicicnt enough to cause death of 
dam ma) be obsened around t-agim and 
broad ligaments Hence it is imdtisablc 
to transport high pregnant marcs or sub 
jeet them to \ iolent exercise. 

2 RtTTLRr or pRrcstvr Uttrus 

This ma) occur spontancousK or sub- 
sequent to d)5tokia cmjilivscma of 
foetus clironic peritonitis, torsion of 
uterus dropss of foetal membranes and 
foetus and xiolencc during advanced 
pregnanq. 

3 SrRwr.i EsTins or l-SRor IsTTSTisr 
R\ pRrCSSVT ITTRI S 

Cra\ id utcnis m a marc mav displirc 
the large colon rausing cbgtsfive distress 
(Williams 1013) 
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Chapter 4 


PARTURITION 


Normal parturition (eutokia, labour 
or natural birth) envisages s'arious phy* 
siological processes involved in expulsion 
of normal viable foetus from the uterus 
through the maternal passage by natural 
forces alone at a stage when the young 
one is capable of independent existence 
(Roberts, 1971). 

'I hc act of jurturition is termed as 
cahing in cou*. buffalo, camel and clc- 
pliant, foaling in marc, lambing in ewe, 
kidding in goat, farrowing in sow, pup- 
psing or ubclping in bitcli, and kitten- 
ing in cat. This act though ph)siologi- 
cd is accompanied by pain (Dolores ad 
pariuin), general disturbances, uneasi- 
ness ami siolcnt efforts in tlic dam. term 
cd .as 'labour pains’. 


end. No two parturitions are similar 
within the individuals or species. Wide 
\'ariaiions arc encountered regarding the 
intensity, duration and frequency of 
labour pains and positions of ^e foetus. 

Factors Initiating partnrillon 
The immediate cause of parturition 
is not still ver>' dear. Several faaors 
such .as physical, neural, biochemical 
and hormonal are involved in the pro- 
cess. 

A pHVSicvL Factors 

(i) PrazTcsuie increase in the irritabiltty 
of uterus 
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(iii) Infarcts in placenta 

At full term, infarcts are noticed in the 
placenta due to the distention and con- 
sequent pressure on the arteries. The 
blood supply is diminished and placenta 
becomes senile. The nutrition of the 
foetus is interfered svith, it becomes ano- 
xic. gasps and the respirator^' ccnlrc is 
stimulated. Tlic metabolic jiroducts of 
the foetus cause stimulation of the 
uterine centre and contractions arc ini- 
tiated (Eden, 1897 and AVilliams, 1930V 

(iv) Fatty degeneration in the placenta 

During the last stages of pregnancy, 
fatty degeneration of decidua (outer 
layer of placenta) occurs resulting into 
the separation of foetus and decidua. 
Foetus then is virtually converted into 
a foreign body. The uterus responds ac- 
cordingly and the foetus is expelled out 
(.Simpson. 1871). 

K. Nf.ural Factors 

(a) The spinal coul transection In dogs 
by I4olt/ and .Frensberg (1874). Rein 
(I8S0) and hard (1912) have clearly 
shown that parturition can occur indc- 
fKndant of central nenous connections. 
Dcli\cr)’ can occur in women having 
spinal injuries sviih total destruction of 
spinal cord. Even the totally dcncr- 
s'atcsl human uterus can expel the 
foetus, 'riicre is no evidence to sub- 
stantiate tlic functional relationship of 
the intrinsic inncnaiion of il»c uienis 


to its activity during labour (Raynold, 
1949). 

C, Biochemical Factors 

(i) Carbon dioxide tension 
Accumulation of COj in blood occurs 

due to the metabolic activities of the 
foetus which sets up uterine contrac- 
tions. This can also be induced experi- 
mentally (Keiffers, 1896). 

(ii) Exciting Substances 

At full term the foetus transmits cer- 
tain substances to tlic maternal ciraila- 
tion due to insufllcicnt nutrition ss’hich 
in turn are believed to initiate parturi- 
tion (Spigclberg. 1891). 

(iii) Antigen 

According to Von dcr Hcidc (1911) 
an excessive quantity of foetal antigen 
enters tlie maternal blood stream to- 
svards the end of pregnancy. This in- 
teracts with the existing liberated siil>- 
stances by blood antigens and initiates 
labour. The exact nature of the anti- 
gen is not dearly understood. 

D. Hormonal Factors 

In this complex process, the known 
and unknown hormones from pituitary, 
ov.ir)% adrenal, placenta, foetus and the 
uterus and probably prostaglandins act 
in a coordinated manner. 

The levels of oxjtocin and oestrogen 
optimum for nonnal parturition arc 
shown in the following scheme (I-agcrlof, 
1965). 


Oestrogen OvyUKin 

Noniul conuaciions -f-f-t- + + + Opiimuin IcscI 

Weak M + 4.4.4. ^ 

^ 4 - 4 - 4 . 4 . f Subnormal Icsel 
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At full term the rise in oestrogen level 
sensitizes the uterus to the action of 
oxytocin from pituitary. The oxytocin 
level in the blood is very low during the 
first stage of labour, increases during the 
second stage and thereafter it falls. Pro- 
gesterone level drops due to the gradual 
degeneration of pregnancy corpus 
lutcum. The uterine activity is largely 
dependant upon the hormonal balance 
between oestrogenic hormones and oxy- 
tocin on one hand and progesterone and 
like substances on the other. According 
to Csapc (1950) the increase in oestrogen 
level causes an increase in actomycin — 
a contractile protein of uterine muscula- 
ture. In addition to this, relaxin cau- 
ses relaxation of pelvic ligaments and 
related structures. According to Hisasv 
and Zarrow (1950) it is produced in 
uterus under the influence of progeste- 
rone from corpus lutcum. The role of 
relaxin is not yet fully understood. 
^MlClhe^ the parturition is precipitated 
by the alteration of lionnonal balance 
atone or depends upon several factors, is 
not yet clearly understood. 


in turn stimulate uterine contractibiliiy. 
Simultaneously, major blood flow is 
diverted toivards the udder. Foetal ex- 
pulsion is brought about by the relaxa- 
tion of cervix, vagina and pelvic liga- 
ments due to the action of relaxin and 
further enhanced by contractions of ab- 
dominal and uterine muscles during 
labour. Recently it has been proved 
that the levels of foetal plasma conicoids 
increase as the time of parturition ap- 
proaches (McDonald, 1975). 

Onset of Farinrition 

It is difRcuU to predict the exact day 
and time of p.arturition. However, 
Jadhav (1975) reported that it is possible 
to predict the exact day and time of p.aT- 
turition in Gir cons by studying the 
anic-partum blood senim cholesterol 
content. It was 231.83 mg. % eight 
svccks prior to parturition and decreas- 
ed at the rale of 10.82 mg. % per sveet 
till it louclicd* 134.78 mg. 7® at parturi- 
tion. The cholesterol Icscl rose rapidly 
by 87.27 mg. % in the first week and 
14.69 mg. % later iipto eight weeks poM- 


InteRTated mechanism 
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over the metacarpal bones which forms a 
wedge to dilate the vagina. Once the 
head has cleared the vulva, the dam 
takes a little pause to allow the body 
tissues to get accustomed to this dilata- 
tion. By this time the chest has appear- 
ed in the pelvic cavity. The hips 
usually follo^v through the birth canal 
fairly rapidly and the further process is 
facilitated due to the weight from hang- 
ing parts of the foetal body. The hind 
limbs may remain in the passage until 
the foetus or the dam moves (Fig. 15 
A, B, C, D, E, F, G). 

During the second stage of labour the 
utenis contracts four to eight times, 
every ten minutes, each lasting for 80 to 
100 seconds (VanderKaay cited by 
Roberts, 1971). Majority of the animals 
lie down as soon as straining commen- 
ces, however calf and foal may be bont 
in the standing position. The cow, 
bitch and ewe may recline resting on 
the sternum. The body is inclined to 
one side with forclimbs under the chest 
and hind limb under the abdomen 
(Fig. 16). The mare and sow usually lie 
fiat with legs extended. 

The intrauterine pressure of con- 
tractions according to Debruin cited by 


Roberts (1971) was 66 mm. Hg. between 
the uterine contractions and 99 mm. Hg. 
during uterine contractions in the se- 
cond stage. It reaches about 170 mm. 
Hg. on the commencement of straining. 
Thus the total pressure at the pelvic in- 
let is about 150 to 170 lbs. or about 
what one man can apply on traction of 
foetus. 

The time required for this stage in 
cow and buffalo vary from half to three 
or four hours with an average of 0.5 to 
1.00 hour in pluripara (Table 8 fe 9). 
Primipara may take three hours or more. 
In mare, this stage is completed within 
10 to 30 minutes, 30 minutes to two 
hours in ewe and goat and one to six 
hours in the sow. 

The first pup in the bitch may take 
an hour and the time required for ex- 
pulsion of subsequent pups is variable 2 
to 6 hours depending upon the number 
of foetuses. If the foetus is delivered 
with dam in standing position, the um- 
bilical cord ruptures by gravitational 
force whereas in the recumbent position 
the cord ruptures ^^’hen the dam tries 
to rise up due to overstretching or due 
to foetal movements. On rupture, the 



FJc- 10: Parturition In marc. Note the sternum recumbency. 
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particularly observed in primipara. The 
oedema which is physiological may be 
extensive on the abdomen and peri- 
neum. At times it is so extensive in 
young animals as to interfere with circu- 
lation and cause difficulty in gait. The 
skin covering the glands become red as 
seen chiefly in mares. Kadu and Kaikini 
(1975) recorded intense, medium and 
normal type of udder enlargements 
during the last trimester of pregnancy in 
Sahiwal cows in lO.l, 62.2 and 24.7% 
cases respectively. Serous fluid oores out 
on pressure from the teats var^’ing in con- 
sistency from watery to viscid colostrum. 
The milk cisterns get distended with 
colostrum which is a yellow, turbid, 
opaque and honey like cellular secre- 
tion. 

The vulval lips become resilient and 
ocdcmaious, two to six times their nor- 
mal size. They become soft, flabby and 
parted. The mucus membrane becomes 
liypcracmic and covered with viscid 
mucus which later on becomes copious 
and it hangs in form of strings in the 
cow. Under the hormonal influence, the 
ceiv’ical seal gets liquified, cervix be- 
comes softer and the os uteri is partially 
opened. The sacrosciatic ligaments 
appear sunken due to whldi the root of 
tail appears prominent and clcotcd. 
The flanks appear hollow witli tense and 
pendulous abdomen. The haunches aj»- 
pcar wider. 

The gait of cow at full term is slug- 
jpsh. Tlicrc is partbl anorexia, nimina- 
tion becomes irregular, pulse and respira- 
tions arc accelerated but there is a drop 
in body temperature by 1“ — 2“F. 

The mare has an anxious look witli 
whisking of the tail, sweating in the 
flank rc'gion, cxliibiting colicky type of 
symptoms, frequently sitting down and 
getting up. ^Vax^ng of teats is noticed 
21-48 hours before fo-nling witli promi- 
nent s'uh'J'r octlcma and rcl.ived pelvic 


ligaments. The vaginal mucus mem- 
brane is of gummy consistency. 

In goats the symptoms of approaching 
parturition are the same as in cow with 
the exception that udder development is 
not so marked. During the first stage 
of parturition symptoms of abdominal 
pain and discomfort may not be evident 
especially in pluriparous animals. The 
doe will show anorexia, stand with an 
arched back and raised tail, strains oc- 
casionally and ruminate irregularly. It 
has been reported that ewes approaching 
parturition showed a drop in body tem- 
perature 1® to 1.5®C. in 24 to 48 hours 
before parturition. But this fall in 
body temperature is of little practical 
value in predicting the onset of parturi- 
tion. About 69.5 per cent of foetuses are 
in normal anterior presentation tvith 
extremities extended. The second stage 
of labour in goals is usually completed in 
about an hour (range 0.5 to 2 hours), a 
slightly longer if twins or triplets are 
present. The umbilical cord in the 
ovine foetus is ruptured as the foetus 
passes through birth canal. The length 
of time required for the expulsion of 
foetal membranes is normally i to 8 
hours. 

Parturient ewe and goat bleet and the 
development of mammary glands is not 
marked. The sow grunts and prepares 
parturition bed. 

The bitcli and t!ic cat become restless, 
nervous and may vomit. They seek for 
a dark quiet place. The vulval lips be- 
come ocdcmaious with mucoid discharge 
noticed particularly in multi gravida. 

All symptoms indicated above are de- 
ceptive and vary between individuals 
and even between the consecutive par- 
• turitions. These symptoms do not indi- 
cate exact time of parturition. A very 
guarded opinion has to be given when a 
Veterinarian is called upon to predict 
the exact time of parturition. 
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STAGES OF PARTURITION 
First stage (Dilatation of cervix) 

This stage is diaracterised by dilata- 
tion of cervix and rhythmic contractions 
of longitudinal and circular muscle 
fibres of the uteius. Prior to this stage, 
the uterus is relatively quiescent, but 
towards the end of gestation period, the 
contractions increase in quantity and 
quality due to accumulation of a con- 
tractile protcin-actomycin. 'Wiili be- 
ginning of these contractions the foetal 
fluids and membranes arc forced against 
the cei\ix whicli causes relaxation. Each 
contraction or labour pain lasts for about 
twenty seconds or so recurring at 
e\cry 15 minutes. As tlie time passes, 
they tend to increase in frequency, 
duration and intensity. Later, con- 
tractions may occur c\cr) feu* minutes. 
It is pertinent to note that any distur- 
bance at this stage is likely to inhibit 
titese (ontrnaions, ihcrcliy slowing the 
pjoci^ss 'riiis is due to the fact that 
in such .inim.ils. adrcn.dinc is secretetl 
anIucIi blocks the action of oxytocin — 
a kc\ force for p.inuritiou (Cannon. 
Ifl'iS) AViih increasctl contractions 
there is a progressisc dilatation of 
ren i\ 


false water bag. The chorioallantois rup- 
tures and allantoic fluid flotrs from the 
vulva. 

After the rupture of chorio-allantois, 
the amnion is pushed into the cer\'ix 
and the foetus passes through the cen ix 
and \*agina. On entry of foetus in the 
pelvis, reflex stimuli lead to straining or 
labour sriiich ocairs on account of tlie 
contractions of abdominal muscles and 
diaphragm, witli the glottis dosed and 
the second stage of parturition begins. 

In cow and ewe this period may last 
for 1/2 to 24 hours, with an average of 
2 to 6 hours (Table 9). Prolongation of 
this stage over f> hours indicates that 
there is some difliailty with regard to 
prcseniation. In the marc, this stage 
lasts for about 1 to 4 hours In bitch, 
sosv and cat this stage lasts for 2 to 12 
hours. 
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over the metacarpal bones ivhich forms a 
ivedge to dilate the vagina. Once the 
head has cleared the vulva, the dam 
takes a little pause to allow the body 
tissues to get accustomed to this dilata- 
tion. By this time the chest has appear- 
ed in the pelvic cavity. The hips 
usually follow through the birth canal 
fairly rapidly and the further process is 
facilitated due to the weight from hang- 
ing parts of the foetal body. The hind 
limbs may remain in the passage until 
the foetus or the dam moves (Fig. 15 
A. B, C, D. E, F, G). 

During the second stage of labour the 
uterus contracts four to eight times, 
every ten minutes, each lasting for 80 to 
100 seconds (VanderKaay cited by 
Roberts, 1971). Majority of the animals 
He down as soon as straining commen- 
ces, however calf and foal may be born 
in the standing position. The cow, 
bitch and ewe may recline resting on 
the sternum. The body is inclined to 
one side with forelimbs under the chest 
and hind limb under the abdomen 
(Fig. 16). The mare and sow usually lie 
fiat with legs extended. 

The intrauterine pressure of con- 
tractions according to Debruin cited by 


Roberts (1971) was 66 mm. Hg. between 
the uterine contractions and 99 ram. Hg. 
during uterine contractions in the se- 
cond stage. It reaches about 170 mm. 
Hg. on the commencement of straining. 
Thus the total pressure at the pelvic in- 
let is about 150 to 170 lbs. or about 
what one man can apply on traction of 
foetus. 

The time required for this stage in 
cow and buffalo vary from half to three 
or four hours with an average of 0.5 to 
1.00 hour in pluripara (Table 8 Sc 9). 
Primipara may take three hours or more. 
In mare, this stage is completed within 
10 to 30 minutes, 30 minutes to two 
hours in ewe and goat and one to six 
hours in the sow. 

The first pup in the bitch may take 
an hour and the time required for ex- 
pulsion of subsequent pups is variable 2 
to 6 hours depending upon the number 
of foetuses. If the foetus is delivered 
with dam in standing position, the um- 
bilical cord ruptures by gravitational 
force whereas in the recumbent position 
the cord ruptures when the dam tries 
to rise up due to overstretching or due 
to foetal movements. On rupture, the 



FJg. JG: Parturition in mare. Note the stomum recumbency. 
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Fig. 15 D E, F. G. Sequential first and second stages of parturition in a Dangl cow. 
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Table 8 

STAGES OF PARTURITION IN BUFFALOES 


Time rcqmred ia minutes 


Breed 

Intensity 

Stage-I 


Sfage-II 

Stage-III 

Total 

Reference 

Murrah j 
1 

“ Intense 

1 Normal 
[ Weak 

38.43 

61.05 

107.30 


16.26 
• 18.00 

219.20 

240.15 

258.0 

306.7 

240.15 

Roy & 
Luktuke 
(1962) 

Murrah | 

[■ Intense 

I Normal 
' Weak 

49.4 ± 4.3 
111.6 -f- 6.6 
211.9 -f- 14.9 

7.3 ±1.0 
9.1 ± 1.8 

11.3 ±1.9 

50.0 ± 4.3 
282.3 ±21.9 
266.2 ±33.6 

270.0 ±23.2 

396.8 -f 23.1 

480.9 ± 44.8 

Singh 
et al 
(1966) 

Nagpuri 

(Berari) 


38.57 ± 

7.4 

185.7 ± 4.7 

392.75 

461,13 Pargaonkar 
(1969) 


umbilical artery retracts along with the 
urachus into the abdominal cavity. In 
the cow, the umbilical cord is short. 
On expulsion o£ foetus in reclining 
position the dam tries to rise up when 
the cord ruptures, however in some cases 
due to the strong and elastic structures 
the rupture does not occur. The dam 
licks tlic foetus clean, gnaws at the cord 
and sets free the young one, preventing 
bleeding from the naval. The umbili- 
cal vein collapses and the blood drains 
out and so also the fluid in the umbilical 
cord. The umbilical cord dries up and 
the umbilicus heals under a scab in 7 
to 21 days. 

Third stage (expulsion of placenta — 
membrane stage) 

Expulsion of membranes is rapid in 
licalilxy animals. The process involves 
hormonal and mechanical faaors. Early 
expulsion of foetal membranes is essen- 
tial since they decompose, become easily 
infected and may set up metritis. 

Expulsion of membranes is associated 
with uterine contraaions. Due to the 
influence of oestrogen and oxytocin peris- 


taltic contractions commence at the 
cornual apex leading to inversion of 
chorio-allantois. The capacity of the 
uterus is reduced. The blood in the 
endometrium is diminished. The ute- 
rine artery is collapsed, becomes thick 
and fremitus disappears. This leads to 
dilatation of endometrial crj'pts, placen- 
tal villi become small, shrunken and get 
detached from ciypls. Fatty degenera- 
tion of the placcntome also occurs. The 
placenta ilius gets separated from the 
uterus. 

Uterine contractions aided by those of 
diaphragm and abdominal muscles force 
out the inverted chorioallantois through 
the flaccid os to the vagina. The weight 
of the membranes hanging from the 
vagina further assists in the separation. 
Contractions of vagina arc not of much 
significance in this process. Hae- 
morrhage docs not usually occur. 

The lime required for this stage varies 
with spedes and individuals. In cows 
and buffaloes due to its attadiment to 
over 100 cotvledons. it takes longer time 
for separation — about 0.5 to 8 hours. 
Retention of foetal membranes i» there- 
fore commonly observed 5-15T^ (Salis- 




46 REPRODUCTION IN FARM ANIMALS 


bur)' and VanDemark, 1961), 10% 
(Me Donald, 1969) and 12.6% in 
buEEalo (Singh and Rao, 1957). Details 
are given in Tables 8 8: 9. 

Expulsion o£ foetal membranes is ex- 
tremely rapid in mares requiring about 
1/2 to 3 hours. The separation of mem- 
branes is rather rapid on account of 
diffuse placentation and hence retention 
is uncommon. It is common to observe 
a foal bom %vith in-tact amnion through 
which the respirations of the foetus can 
be noticed. In ewe and goats the expul- 
sion occurs within 2-3 hours. It differs 
in sows occurring within 10 to 15 
minutes. The process is also irre- 
gular. The membranes may be expel- 
led individually or in 2 to 3 masses 
during tlic labour (Jones, 1966). In the 
bitch and cat, membranes arc expelled 
after each foetus, the last one may oc- 
casionally be retained in the cornua. 

Some animals such as bitch, cat, sow, 
etve, goat, cow and buffalo may devout 
the placenta. This act is called as 
‘placemophagy.’ In bitches it may be 
due to protein hunger. The expelled 
membranes should be removed because 
ingestion may cause choke, indigestion, 
diarrhoea, toxaemia and other digestive 
disturbances. Mare is an exception 
since she docs not eat placenta. This 
has been ascribed to the behavioural 
adaptation by the dam to predation on 
the ncw'bom (Fraser, 1968). 

Total duration of parturition 
The total time required for parturi- 
tion varies between the species and in- 
dividuals (Table 9). Cows and buffaloes 
usually take about 1 to 2 hours since 
the uterine contractions arc not power- 
ful. In marcs, the act is fairly rapid 
requiring about 5 to 15 minutes as the 
uterine contractions arc powerful and 
continuous. Ewes and goats usually re- 


quire 0.5 to 2 hours for the act, whereas 
in the sow, bitch and cat the interval 
between the foetuses is about 10 to 30 
minutes, the whole process being com- 
pleted in 1-2 hours. This will however 
depend upon the number of foetuses. 

The three stages of labour in the cat 
are similar to those in the bitch. At the 
onset of the first stage the rectal tempe- 
rature drops very sharply. The cat be- 
comes uneasy, anxious and seeks for a 
dark quiet place. It will be seen that the 
cat makes attempts to prepare the place. 
The first stage lasts for about 12 to 18 
hours or even more. 

In the second stage there is straining 
and expulsion efforts arc marked. There 
is protrusion of the amniotic sac and a 
kitten follows which is expelled imme- 
diately. At birth the kitten may or may 
not be surrounded by foetal mem- 
branes. In case the foetus is not ac- 
companied by the foetal membranes, 
the same is expelled before the expulsion 
of the next kitten. In cats retained 
afterbirth is rare. In case there is reten- 
tion of placenta it is usually expelled in 
about 8 to 12 hours. If retention is be- 
yond 12 hours administration of oxytocin 
m.-iy be found beneficial. 

The third stage is characterised by 
uterine rest -which follo^vs after the ex- 
pulsion of every kitten. The rest periods 
var)' from 10 to 60 minutes between kit- 
tens, However at times it is not un- 
usual for two kittens to be born within 
intcr\'al of fe^v minutes between them. 
Sucii paired expulsion of foetuses is 
usually followed by longer rest periods. 

Occurrence of Parturition 

Majority of parturitions occur during 
day time as 87.6% in Gir (Pliatak. 1965). 
100% in Rathi (Sonawanc, 1969) and 
87% in Haryana (Sxibramanian, 19GI) 
cows. Amritkar et al, (1979) reported 
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calving in Gir cows as 41.7% during 
early morning hours and 50% during 
rest of the time in which 9.3% occurred 
during night hours. The factors involV' 
ed in this circadian rhythm of parturi- 
tion are not clearly understood. 

Intra-uterine presentation of the 
foetus 

In the cow the foetus lies to a large 
extent in one uterine horn on its sides. 
Prior fo the bcgfnnirrg of the acerine 
contractions the young one rotates to the 
upright position with its nose and fore- 
limbs directed towards the vulva. In the 
cow, length of foetus after 60 to 90 days 
of gestation is much more than the gravid 
horn. The intra-uterine position of the 
foetus is such that the umbilicus of 
foetus is in apposition to lesser cur\'ature 
and dorsum of foetus lies along the 
greater am’ature of uterus. In marcs, 
sow, dog, and cat tlie foetus rests with 
its dorsum against the abdomen of its 
dam in dorso-pubic position and the 
foetus has to rotate before entering into 
the pelvis. 

In tlic mare the foal is carried in the 
body of the uterus and lies on its back 
with limbs flexed, the neck bent and 
the mouth touching the breast. Prior to 
parturition it rotates on its long axis as 
in the sow and the limbs arc extended 
due to foetal movements, failing whicli 
dystokia is likely to ocair. 

In ewes and goats similar changes oc- 
air as in tlie cow. In poly-tocus species 
such as sow, bitch and cat. the diameter 
of tlic foetus is much smaller than the 
pelvis and parturition is comparatively 
c-asy. The foetuses may be arranged in 
ihc uterine cornua with the heads facing 
rillicr towards the ccrs ical or ihc ovarian 
end. 


A. PRESENTATION OF THE 
FOETUS 

'Presentation is defined as the relation 
of the spinal axis of the foetus to that of 
the mother. The foetus together •with 
its membranes has the form of an oval 
body which passes to the inlet by two 
possibilities. 

1. When the long axis of the foetus 
is parallel to the long axis of the dam — 
longitudinal presentation. 

2. When the spinal axis of the foetus 
is at right angle to that of the dam — 
Transverse presentation. 

In the longitudinal presentation when 
the anterior part of the foetal body — 
head, forelimbs or chest is directed to- 
wards the pelvic inlet it is termed as 
anterior presentation (Fig. 17). When 
the hind limbs and the tail are present- 
ed towards the pelvic inlet it is termed 
as posterior presentation. In the trans- 
verse presentation when any portion of 
the back or loins face the pelvic inlet 
it is knoiv'n as dorsal or dorso-himbar 
presentation ^v'hercas when the sternum 
or abdomen of the foetus arc presented 
at the pelvic inlet, it is termed as ven- 
tral or stemo-abdominal presentation. 



Fig. 17: Anterior longitudinal presentation 
of Joctus. 


TJjc pTcscn}3i}/>m can thus tahii' 
laicd as under: 
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Foetus 


Trans\erse 

I 


Dorsal 

(Dorsolumbar) 


Ventral 

(Stemo-aMo- 

minal) 


1 

Longitudinal 


Anterior Posterior 


B. POSITION OF THE FOETUS 

The position of the foetus includes the 
relation of the dorsum of the foetus in 
longitudinal presentation or the head in 
the iranstcrse presentation to maternal 
pelvis — sacrum, right left ilium and 
the pubis. 

Presentation .and position of the 
foetus hate all possible satriations of 
the manner in uhich the fetus ma) cm 
icr the peUie inlet at parturition, the 
important ones are as under: 

iVetruMhon Poulions 

Anterior, Longitudinal Dorso-saeral 

Right Dorso-iUa! 

Posterior, Longitudinal Left Dorso-ilial 
Dorso-Pub'C 


is required. In coos 93% of the caU 
arc bom in anterior presentation, 99 
in marc, 95% in esse and 70% in bit- 
ches (AVilliams, 1913; Rcncsch. 1932; 
Vandc plasschc, 1957 and Arthur, 19(31) 
In $os\s. this incidence is 31% (ncncsch, 
1952 anti Artliiir, 19(31). Gf? (D’niitand 
Harmon. 196S)an(l 73 7% (Jones, 1900) 
The posterior longitudinal prcscnt.i- 
lion in unipara may lead tod)stoki.a. But 
in multipara it may l>e considered nor* 
nul since the head of the )oiing one Is 
short and seldom desiatctl. The limlrt arc 
also small and flexible and rarely cause 
an> obstacle. 


3 
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Chapter 5 


Postparturient care of the dam 


In normal parturitions no care by 
of medication is ncccssar) Hoi\c\cr, 
hjgicnic precautions are most essential 
Oihing box.es or standings should be 
clean dr), and a\cU bedded The sod 
cd bedding should be changed often and 
disposed of h)gicnicall) A careful 
nitcli on the data is nccessar) during the 
Tint 21 houn after partuntion to note as 
to nhen placenta is expelled and if there 
is profuse straining haemorrhage and 
prolapse either of s-igina or uicnis In 
such cases prompt attention is necessary 
The expelled afterbirth sliould be re 
nioNcd and buried or burnt 

nip soiled hind quarters and pen 
nemn including udder should be clean 
ed and dried The soung one should be 
helped to sucVle and the colostrum 


prompt attention In heifers failure of 
milk let doun may occur as a result of 
oedemaious tense udder This may lie 
relies cd by injection of oxytocin or 
pmiitTin 

In marc profuse perspiration is an in 
dication of exhaustion and the condition 
should be diagnosed and treated accord 
ingly Bran mash gruel and greens may 
be giscn iji plenty 

In ciNCs and goats no postpartiiricnt 
care IS necessary Howeser in case twin 
lambing is suspected the first born 
should be fed with diluted cows millc 
until the completion of lambing 

Sos^s often suffer from exhaustion after 
farrowing due to large numlicr of pig 
lets bom at a time She therefore re 
quires plents of nourishing and easily 
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^vithdrawal of concentrates, and reduc- 
ing quantity of water. Injections of 15 
to 20 mg. of oestrogens in large animals 
and 5-10 mgm for bitches are recom- 
mended for drying. 

Care of the Newborn 

The well being of a new born depends 
upon how a young one gets an oppor- 
tunity to develop in a disease-free womb 
during prenatal life. During intra- 
uterine life the foetus is nursed entire- 
ly by the dam and in the course of pro- 
gressive development, demands made 
by the foetus are very heavy. The 
greatest adjustments a new born has 
therefore ever to exercise is at birth. 

This is the most critical stage in the 
life of a new born when it is exposed to 
various external stimuli. The young 
one has all the potential for indepen- 
dent existence but it has to bring into 
function all the systems of the body. 

At birth the maternal connections are 
severed due to rupture of umbilical cord 
resulting in cessation of nutrient and 
oxygen supply to the foetus. In certain 
cases, the lungs may not start function- 
ing at birth. This condition is knoiNrn 
as syncope or suspended animation and 
usually follo^vs dystokia. All attempts 
should be made to induce artificial res- 
piration. 

]) Onset of Respiration in the new bom 

It is very necessary that during par- 
turition an attendant should be dose by 
in order to remove the foetal mem- 
branes, if any, and clear up the mucus 
around the muzzle and nostrils. In 
bovines tlie young one is usually bom 
free of foetal membranes but in mares 
it is not uncommon to find a foal bom 
with intact amnion and even the respira- 
tions could be noticed through this mem- 
branc. In sudi a case it is essential chat 


the foal should be set free by cutting 
open the membranes. 

Various factors are responsible for tlie 
initiation of respirations such as increas- 
ed Carbon-di-oxide-tension in foetal 
blood, increased hydrostatic pressure in 
foetal circulation, low level of foetus 
than that of dam, removal of foetal 
membranes over the nostrils or combi- 
nation thereof. In case the respirations 
arc not initiated, following procedures 
should be adopted to stimulate the res- 
pirations: removal of mucus from the 
nostrils, keeping the new born on hay 
in an inclined position with head lower 
than that of hind quarters, a brisk rub 
all over the body %vith stra^v, hay or 
gunny piece, forceful movements of the 
head, use of respirator)' apparatus and 
alternate compression of the chest. Res- 
pirations can also be stimulated by 
drawing out the tongue to and fro, blow- 
ing air into the nostrils, moving the fore 
limbs, splashing cold water on the body 
and by applying aromatic spirits to the 
nostrils. Intracardiac injections of ad- 
renaline, coramine have been found 
successful. Alternate dipping in hot and 
cold ivater may be of some use in pups 
and litters. 

According to Too cl al, (1967), the 
heart beats increase from 54 to 60 to 108 
to 216 per minute in new bom equine 
and 70 to 108 to 96 to 120 per minute in 
bovine foetus. This work was based on 
electrocardiographic studies. 

U) Prevention of umbilical infection 

In normal course of parturition in any 
species, the umbilical cord usually rup- 
tures at about 2" from the umbilicus by 
laceration, linear tension and over stret- 
ching. Under natural condition this re- 
quires no special attention. But under 
unhygienic conditions prompt attention 



the cord is not ruptured it should be 
ligated at about 2" from the umbilicus 
severed ^vith scissors and the stump 
should be cleaned with cotton s^vab 
soaked in dettol or any other antisep- 
tic. To this stump various antiseptics 
can be applied such as tincture of 
iodine, 5% tannic acid, 5% salicylic 
acid in 70% alcohol and 2% cop- 
per sulphate. Astringent powders 
such as alum, tannic acid or tur- 
meric powder can also be dusted on 
the stump. The treatment may be re- 
peated l^vicc or thrice a day for a couple 
of days after birth. This treatment 
should be coupled svitli parenteral ad- 
ministration of broad spectrum antibio- 
tics in order to prevent navel ill infec- 
tion. In case ol Ioa\, tetanus antUoxoid 
may be injected simultaneously with an 
advantage. The importance of clean 
itygicnic, well bedded byres is essential 
for the new born and parturient dam. 


should dean the mucus all over the body 
with the help of tvisp of hay or a piece of 
gunny doth and in case, the foal or calf 
is weak, it should be brought near the 
teats of mother and induce suckling. 
Restraint may be necessary to control 
the dam, partiailarly when the udder is 
tender. 

The young one should get colostrum 
within first two hours after birth since 
it contains antibodies which give pas- 
sive immunity and is responsible for 
preventing clinical E. coli enteritis and 
white SCOUT. It has laxative property 
and is rich in proteins, fats, minerals 
and iron than ordinary milk. Accord- 
inc to House (19081 dted bv Roberts 
(1971) the amount of Gamma globulin 
secreted through colostrum is directly 
proportional to the susceptibility of 
disease and deatfi. A field test devised 
by him consists of arlding 0.5 ml. calf 
scrum to 10 ml. of 22.5% ammonium 
sulphate solution, the degree of turbi- 
dity indicating the level of Gamma glo- 
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born witli foster mother’s milk or syn- 
thetic preparations such as calf startera. 
The foster mothers usually adopt the 
new bom orphan with ease. This is 
particularly so in cotvs,’ dogs, sheep and 
sows. However it may be necessary in 
some cases to smear the new born with 
foetal membranes or genital discharges 
or putting the hide of the dead offspring 
or tvool of the etve from the tvould be 
foster mother. Powdered milk can be 
used for raising orphan foals. The 
young foal may not relish cow’s milk and 
chronic diarrhoea usually sets in. Pigs, 
pups and kittens tolerate cow’s milk 
very well. The new born sliould be 
fed every 3 to 4 times a day during 
the first week. Feeding may be done 
by nipple bottles, bowls or buckets. 
There is a good axiom that “it is diffi- 
cult to starve a young one but very easy 
to overfeed it.” The amount of milk to 
be fed should be determined on the 
iveight of the calf. Commercial calf 
starters and pig starters are now- 
adays available, ivhich contain anti- 
biotics and vitamins. The young 
one should be induced to take 
greens and solid food as early as 
possible. Simultaneously, the amount 
of milk should be reduced proportio- 
nately. The new bom should be exa- 
mined carefully to ascertain that all the 
natural orifices arc patent and if not, a 
timely surgical intervention is necessary. 

Gentle exercise is nccessaiy’ for the 
foal and calf a few days after birth. A 
calf box is usually sufficient. 

Calves which are raised artificially on 
milk fed through buckets lick each 
others body coal after finishing the quan- 
tum of milk, thus leading to formation 
of hair balls in their stomadi. To pre- 
vent this, their mouth should be washed 
with warm water and tender hay mixed 
with mineral mixture or salt be kept in 
their mouth to satisfy their suckling in- 


stinct. It is also necessary that calves 
should be housed according to their age 
groups. Slippery floors are dangerous 
and therefore saw dust, sand or hay may 
be used to prevent slipping. A vaccina- 
tion programme should be instituted ac- 
cording to age group. 

iv) Anomalies at birth 

A new born is occasionally seen with 
certain conditions which may have a con- 
genital or hereditary origin. These in- 
clude atresia ani, cleft palate, undershot 
jaw, contracted tendons, blindness, cere- 
bral hypoplasia, umbilical and scrotal 
hernia, cryptorchidism and others. 
These have been described in chapter on 
lethal factors and malformations. An 
isolated incidence may not be of a great 
concern in a herd but their frequent oc- 
currence is suggestive of inbreeding. Cer- 
tain cases may recover but others require 
surgical or medicinal treatment. 

A calf may be born witli retained me- 
conium. persistent urachus and rupture 
of bladder. Occasionally meconium may 
be retained in the form of hard pellets 
especially in foals. In such cases the new 
born shows colicky symptoms and lack 
of appetite. The logical treatment 
would be to give enema of saline, soap 
and -water or glycerine, or castor oil to 
be repeated if necessar)’. Retained 
pellets should not be withdrawn manual- 
ly with force. 

Persistent urachus is usually encoun- 
tered in a new born foal but rare in calf 
and is characterised by continuous 
dribbling of urine through urachus 
which keeps the siurounding skin moist. 
Cauterizing the affected part with tinc- 
ture of iodine, 10% formalin, copper 
sulphate and parenteral administration 
of antibiotics in combination for a 
period of 8 to 10 days is found bene- 
ficial. 
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Rupture oj the bladder is of rare oc- 
currence in new born foals. This is in- 
dicated by ilie enlarged size of the abdo- 
men. The pulse and respirations are 
accelerated and the foal appears dis- 
tressed. Diagnosis can be confirmed by 
exploratory puncture of the abdomen. 
Laparotomy and locating the seat of rup- 
ture and suturing it coupled with anti- 
biotics and supportue treatment is 
useful. 

v) Transutcrine infection 

It is likely that foetus may contract 
infection from the uterus at parturition 


or even before birth. Transuterine in- 
fections of the foetus are rare compared 
to the infections contracted by the new 
bom. The type of parasites transmitted 
in utero from the dam to the foetus are 
mentioned in table 10. 

In addition to this, the foetus may 
contract \’arious bacterial and viral in- 
fections through the dam, tvhich arc 
also shown in the same table. 

vl) Neoplasms of new bom 

Various t)pcs of tumours including 
neoplasms of the gonads have been re- 
corded in the new bom. These arc rare 


Table JO 


Sr. Organism 

No Species bacicrial and viral 


P.insitic 


1. Cattle 


2. Horse 


5. SIicop 
and 
Gold 


4 Swine 


ifJd 

Cs*. 


UruccKa abortus, Leptospira sp., 
Listeria inonoc:)togcncs, E. coli. 
Streptococci. Tovoplasm.a gondi, 
Aspci^idus sp.. Salmonella sp., 

IlVl) MD vims, 

Micobactcrium p-vra tubcrciilost?. 
.Siivpiocoais ytKHrpidcmicus, 

E. coli. Actinobacillus cquli, 
Ixptospira. Salmonella alwruis 
rTpii. Hcrj)cs I sims 
V. foetus intrstinalis. 

Ilrnrclh mclUtensis. 

S.sbnrtnella sp . E. roH, 

En/fvnic .ifxjTiioii sirui. 
To\opl.\sma gondi. 

Msfoiuneiium jobnrs. 

Ix-p’O'pira sp . F. coli. 

To\r»planiu gondi. 

Fptccp’ulojhriv suis 
S'repuxivti. S'4pb>1 vrvcci. F cob 
pv i* I 'nj» 

\i*v‘v 1) \i*vs 


Ncoascaris vttulorum, 
Thcilcria annubia. 
Anapl.rsm.a m.irginale, 
C>siiccTais bo\is. 


n.ibcsia caballi, 
S{rong>Ioidei ucsterni. 


Sirorgvloides ransomi. 
S'rp^iarems denferns. 
•Asoris stih. 

Toxor^rj cjoM, 

D-r-iO*!-*-! ca''‘i 
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but papillomas of the skin are common 
in Gir cattle and buffalo calves. Testi- 
cular adenoma and ovarian granuloma 
in ovine foetuses have been reported by 
Kanagawa et at, (1964). Occasionally* 
sublumbar lipoma may be observed. 

vii) Injuries to the new bom 
During normal parturition the foetus 
is born without apparent injur)', how- 
ever, in difficult births it becomes neces- 
sary to give forced traction on foetus 
cither with hands or instruments. This 
may lead to fractures of the bones at the 
rite of application of force, for example, 
the jaw bones, the metacarpus, the 
metatarsus, digits and ribs. Dislocation 
of hip may also occur due to forced trac- 
tion. If the young one remains in the 
passage for a long time in anterior pre- 
sentation witli head protaiding out of 
vuh'a for a long time, then oedema of 
tongue and forelimbs may develop. Ap- 
propriate palliative treatment is neces- 
sary in such cases. 

The other rare conditions obscn’cd in 
foals arc neonatal isoerythrolysts, res- 
piratory distress syndrome and convul- 
sions in thorough bred new bom foals. 
These have not been reported under 
Indian conditions. Persistent bleeding 
from navel slump in cnlvc.s and fibroelas- 
tosis of heart valves in pups and kittens 
may also he ohsetved. 

Tlii) The diseases of the new bom 

Certain affections commonly occur- 
ring in the early postnatal life of a new 
bom arc described below: 

I. Scour 

This is the most common disease of 
the young calves and occurs svitlun the 
fint three to four weeks of life. The 
mottaliiy is higher in the first fortnfghi. 
There arc two types of infection: 


i) £. colt Septicaemia 

This occurs very early in life or even 
in a day old calf. In acute cases, there 
is septicaemia and the calf is found 
dead. The organisms gain entry Into 
the blood stream from the intestine 
during tlic first 24 hours of life when 
the intestinal wall is permeable to the 
passage of proteins. There are certain 
vinilcnt strains in coli against svhich no 
antibodies can be demonstrated in the 
colostrum. 

ii) E. coli localised inteslhml infection 

This condition is usually seen in the 
first week of life. Foetid diarrhoea is 
most predominent symptom and the 
colour of the faeces, varies from yello- 
wish brown to white. There is progrev 
sive loss of appetitcj dehydration and 
sinking of eyes. 

Treatment includes withholding of 
milk and parenteral administration of 
glucose-saline together with oral admini- 
stration of antibiotics such as strepto- 
mycin and sulph.a drugs. 

2. Navel III or Joint III 

The infection gains entry into the 
body througli the navel. The mortality 
is high. In acute cases death is sudden 
svithout any specific .symptoms. In Jc« 
acute cases, there is swelling of the 
navel together witli abscess formation. 
Joints, especially hock or knees arc 
usually hot. swollen and painful. Such 
acute cases should be treated tvith 
p.ircnteral adminlsimiiou of antibio- 
tics. Tlic navel abscess should be 
treated in the usual manner. 

3. Calf DiPimiERiA 

Causal organism of the disease is 
Fusiformis nccrophonis. The disease is 
itsiially ohscrsetl in calves 4 to 42 da)‘s 
old. 
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The clinical sympioms manifested m 
the affected cahes are slobbering and 
stvelhng at the side of cheek or in the 
throat region laboured breathing 
coughing along with sticky greenish 
discharge from the nostrils As the 
disease progresses the swollen tongue 
protrudes and there is offensive odour 
In htcr stages of the disease diarrhoea 
SOLS in Majorit) of cases succumb 
within a week due to scicrity Antibio- 
tic thenpy is indicated 

1 Calf PiSEL'wo\fA 
Exposure of the cahes to inclement 
weather and damp and cold flooring arc 
predisposing factois There is rcspira 
lory distress nasal discharge coughing 
and high temperature Aniibmtic 
tlitnp) IS recommended Buffalo calves 
ire more susceptible to cold as compared 


to cow cahes Pneumonia and lung 
abscesses are of common occurrence 

5 Bloat 

Bloat IS usually observed in calves 
fed on milk or milk starters low m fat 
The treatment consists in reducing the 
intake ^W^nmg the calf and plaang 
the calf on dry food is advisable 
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Chapter 6 


Involution of Uterus 


After the normal parturition, the ex- 
panded uterine bag is expected to attain 
its original position and sire tvithin speci- 
fted time. This reposition is physiolo- 
gical and the process is termed as involu- 
tion of uterus. Uterine involution has 
a great hearing on subsetjuent fertility. 

Involution of uterus In the Cow 
NottStAt. SlZt: AMI LOCATtOV OF Uttrl’s 

In tlic non-gravid condition the uterus 
in the cow can almost be located svithin 
llte pelvic cavity. Tlic body of the 
uterus has an average Icngtii of 21* to 
r> on. and ilie average Icngili of each 
Imrn is aliom 20 cm. to ^7 cm. depend- 
ing on the breed and sire of the animal. 

Activity of the uterine muscle 

Tlic nnisadatuic of the uterus show's 
s{xmt.sneous contraction svaves. intensity 
of sslticli saries in different xt.ngi*s of 
oestrous rsclc or during and after par- 
turition. The contractions arc predomi- 
nantly jKtisuliic in n.aimc but may at 
times lie anl{J)er^^taIt^c. 'Hie contrar- 
lions originate from ilie a|>cN of the 
uterine horn and pi'^s fowardt ren’it. 
Ifteriiie tontrirtiont rmy /vrur in preg- 
r.stu and non pregnant horm !ip!oa)>oiji 
tuo to ihrnr mnniJn of gestation. From 
the midtrsm liowrscr. time is cotnpletr 


quiescence of the mtiscnl.ar activity of the 
uterus. 

Changes In the site of the ntcnis during 
pregnancy 

The uterus undergoe.s nnarked enlarge* 
ment thir/ug prcgn.anq'. The .smooth 
muscle cells shmv .a m.arkcd increase in 
si/c and possibly .also in number as a re* 
suit of connective tissue differentiation. 
Considering the .size, length and svcigld 
of tlic fidlgrown foetus and the weight 
of the amniotic and allantoic fluids the 
uterine musculature pnriiadnrly of the 
gnsvid horn has to stretch to a consider- 
able extent. It is interesting to note chat 
the development nf mcnis during pieg- 
nanq- is gradual and spread throughout 
ilic pcriorl ^Vhcrcas. in the ease of in- 
s-oUition. the onset of regression is sud- 
lien and rapid. In cen.ain species it is 
just a matter of fesv dnjs. 

Proces* of Involution 

The normal uterine insohitinn is an 
.aseptic process in sshich various cells 
originating from maternal placenta, in- 
tcr-cantncular muenu anrl hliKu! are 
dttsoUeil and degenrrared. 7'he pf«> 
ceis if exrredingly rapid lu the initial 
stages, 'nwrr is rapitl and pii»grf'»ise 
loss <»f Ollagcn in the muscle cell cjl'' 
plasm and grnnml udnt.iu(rs prfxhirrd 
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during the growth of uterus at the time 
of development of foetus. 

Complete involution is judged on 
recuil palpation by; i) return of the 
uterus to its normal location in the in- 
tni'pelvic cavity or near pelvic brim, ii) 
Normal and approximately equal size 
of uterine horns, iii) and attainment of 
normal uterine tone and consistency. 
Tlic horn which was gravid will assume 
comparatively bigger size. 

In the cow and buffalo, majority of 
the pregnancies occur in the right 
cornua. As such, the cornua which is 
subjected to large number of pregnan- 
cies will assume bigger size after every 
calving, compared to the non-gravid one. 
Therefore, disparity in size of the horns 
even after complete involution is usually 
(ell on palpation. Even after complete 
involution, the walls of the horn that 
was gravid will still remain slightly 
thickened and the horn never under- 
goes cotnplctc insolution to its prc-gni- 
vid size. Involution of the utents fol- 
lowing each succeeding pregnanes- is 
ncser complete i.c. the organ docs not 
rctimi to its nonnal pre-gravid loation 
and size. Thus the uteri of animals, 
which have p.assed through so'cral preg* 
nuich l.irgcr size than 


parturition, the naves ocair only ever}’ 
8 to 12 minutes. By about 72 hours, the 
rhythm is very- irregular and tveak. From 
4th to 8th day, there arc only irregular 
undulations of the horns (Bcncsch. 
1952). The continued peristaltic con- 
tractions of the uterns from apex of the 
horn totrards ccrs'ix help in the expul- 
sion of the placenta. It is only after ex- 
pulsion of afterbirth that the ulcnis 
starts contracting vciy rapidly and the 
normal process of involution begins. At 
this st.agc rectal p.alpation srill give a feel 
of a very large loose bag with clc\-ations 
due to hypertrophied caruncles. The 
muscular contractions constrict the 
utents and produce a thickening of the 
walls and in this u-ay facilitate involu 
tion by expelling material that may be 
left in the lumen of the organ. The 
contractions of utcnis also produce rc- 
aUtance against the large in flotv of blood 
which is now no longer required. 

Rasbcch (1930) nl)scT\cd that the ma- 
ternal pl.iccma involuted hy ilic dis- 
appearance of the cnruncubr sMlk 
through saso^constriction. by the dissolu- 
tion of the uterine caruncles by fatty in- 
fillcration and tlissoluilon and detach- 
ment of the entire superficial li>cr of the 
caruncirs s^ith the [orm.Hion of uterine 
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post partum and by the 20th day a small 
elevation of 0.5 cm. remains on the sur- 
face of the endometrium. 

Lochia 

The uterine lochia consists of mucus, 
detritus and blood. Within first 48 
hours after parturition, the amount of 
lochial discharge voided is the greatest 
(1400 to 1600 ml.). . By about 8th day 
after parturition, it is decreased to 500 
ml. and by 14 to 18 days it is only a 
few ml. In the primipara, the quan- 
tity is about 500 ml. In. pluripara 
quantity may extend from 800 to 2000 
ml. The discharge is of amber to red 
in colour and odourless. It may also 
be of light yellow brown colour. With- 
in about 24 hours after parturition 
there is hyperleucocytosis which lasts 
for 2 to 3 days. The emigration of 
leucocytes takes place from the cervical 
mucosa and the leucocytes are mixed 
with the mucus giving turbid appearance 
to the discharge. The aseptic process of 
involution is further continued without 
admixture of any larger amounts of leu- 
cocytes than those corresponding with 
the blood stream. In about 9 to 10 days 
postpartum, increased amount of blood 
is found mixed with lochia. TIic detri- 
tus is light chocolate brotm in colour 
and is often yellowish. The decidual 
detritus disappears in 9 to 10 days post 
partum. after which an increased admix- 
ture of blood generally appears, ailmi- 
nating on the 12th day and decreasing 
thereafter. This blood originates from 
the haemorrhage on the surface of 
caruncles. 

Hme required for InTolutlon 

If evcr>’t!nng proceeds normally, the 
uterus becomes definable, on palpation 
per rectum, in about 8 to 10 days after 
mrturilion 'jo'li ■" primip.iroii5 and 
pliiriparous cows. In primaparou. 


cosvs, the involution of uterus is 
usually completed in 18 to 20 days and 
in pluripara, it is usually completed in 
three to four weeks. This is hotvever, 
based on return of the uterus to its in- 
trapelvic location and reduction of size 
more or less dose to its pre-gravid 
status. It is not possible to ascertain 
the state of the endometrium by rectal 
palpation alone. 

Casida and Venzke (1936) reported 
that involution of uterus in Holstein 
cosvs was completed on an average of 
26.2 ± 1.0 days. Rasbech (1950) re- 
ported that in primipara and secundi- 
para involution svas complete within 18 
to 20 days and 20 to 25 days in pluripara. 
Buch et al, (1955) considered that a re- 
latively low conception results obtained 
at the first post partum oestrus which 
falls within 60 days are presumably due 
to incomplete involution of the uterus. 
He reported a period of 42 days in pri- 
mipara, 50 days in pluripara and an 
average of 47 days for complete involu- 
tion of uterus in cows. The difference 
in the involution interval between pri- 
miparous and pluriparous cow's was 
highly significant. Significant differ- 
ences w’crc also obscrv'cd amongst seasons 
being shortest in summer and autumn. 
Bcnesch (1952) mentioned that the ccr- 
vj.x in the cow contracts more rapidly 
than the uterus. After 24 to 30 hours 
following normal parturition, it is not 
possible to pass the hand through cer- 
vix and by about the 4th day it is diffi- 
cult to insert even isvo fingers. Subrama- 
nian (1961) recorded in Har>‘ana cattle 
an awrage period of ins'olution as 
33.5 ± 1.0 days. He further observed 
that the non-gravid horn involuted 
earlier that the gravid horn. Purbey 
(19G5) reported in Dangi cows an ave- 
rage of 22.14 days for completion of ute- 
rine involution. He aUo observed 
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that the non-gravid horn involuted 
earlier by 4.2 days. Mateev (1966) re- 
ported an average of 45 days for com- 
pletion of uterine involution. Morrow 
et alj (1966) reported an average period 
of 25 days. Marrion et alj (1968) 
reported an average period of uterine 
involution as 34 days in primipa- 
rous cows and 41 days in pluripa- 
rous cows. Francis (1969) reported an 
average period of uterine involution in 
Sindhi cows as 36.27 days. Sonaw'anc 
(1969) reported an average period of 
uterine involution as 36.72 and 42.70 
days in Rathi and Gir cows respectively. 
Wagner and Hansel (1969) observed 
that the uterine mucosal epithelium is 
re-established in most of the normal 
cows within 30 days post partum. 
Morrow et al, (1969) studied 201 post 
partum cows and reported an average 
period of 25 to 30 days for uterine in- 
volution to occur. They further re- 
ported the conception rate u’hich s’aried 
from 47.6 to SS-Or*- which was highest 
beesveen 90 to 120 days post partum. 

The average interval between par- 
turition to complete involution of the 
uterus was 35.1 ± 1.2 days in 20 Gir 
cows following normal calving. Non- 
gravid horn involuted earlier (27.2 
da^-s) than tlte gravid horn (32.3 
days). The uterus sms observed com- 
plcicly imrapcivic about 24 da)'* 

after calving. The estimated diameter 
of cen'ix, gravid horn and non- 
gTa\id horn of the uterus at 6 weeks 
after calvings svas 2.9, 2.4 and 2.3 cm. 
respectively. Uterine involution in 
cows with 1-4 calvings and 5 or more 
’ calvings had taken at 32.3, 33.S and 
JGO da\-s respectitely. Tlie discharge 
of uterine lochia s\-as obsersed on an 
aserage for alwui 12 dass (Rangiah. 

.19‘1V MLSU.CEKTRALUBRASr 

.'[IITIIITififiinirffr 


Factors influencing involution of Uterus 

1) Species 

The period required for complete in- 
volution of uterus varies from species to 
species. It is interesting to note that 
stvamp Beaver can be served on the 
same day of parturition with good con- 
ception results indicating that the time 
required for involution of uterus is just 
a few hours (Lagerlof, 1969). 

2) CvLVINCS 

Involution of uterus in primipara is 
rapid and earlier than in pluripara 
(Morrow et al, 1969). 

3) Season 

Season has also influence on the pro- 
cess of involution. Buch el nl, (1955) 
found that cows calving during winter, 
spring, summer and autumn required 
51, 47, 42 and 44 days respectively for 
complete involution to occur. Marrion 
et alf (1968) found that the average 
interval to uterine involution for all 
seasons of llie year svas 34.01 ± 5.8 d.ays 
for primipara and 40.59 ± 6.4 days for 
pluripara. The intcrv^al varies from 
30.4 days in spring to 36.5 days in 
autumn for primipara and from 37.8 
dap in summer to 41.8 days in 
svintcr for pluripara. 

4) TVPCS OF PLACENTA 

The rapid involution of uterus fn 
the marc is considered to be due to 
diffuse t)pc of placenta. The zonary 
t)-pe of placenta in dog and cat docs not 
interfere with the process of involu- 
tion. 

5) Barm 

The period of involution is more in 
the milch breed as compared to beef or 
draught. 

6) Ab.norm.vl CU.VINC 

Buch et el, (1935) obse^^cd that aly 
Rortual cabings increased the period of 
inselutica. 
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7) Retained placenta 

Retained placenta acts as an impedi- 
ment and is usually followed by metritis 
and endometritis which delay the 
involution. 

8) Metabolic diseases 

Milk fever, Ketosis and other defici* 
cnq' diseases result in delayed involu- 
tion. 

9) Cystic Ovaries 

Cystic ovaries following parturition 
delay the involution. 

10) Retained lochia 

Involution is delayed in case the 
lochia gets locked up in the lumen of 
uterus. 

11) Twins and multiple births 
Roberts (1956) reported that retention 

of placenta ocairred in 70 to 80% twin 
calves which ultimately resulted in de- 
layed involution. 

The incidence of dystokia at the ter- 
mination of twin pregnancy is much 
higher than single births. In twin 
pregnancy the retention of afterbirth is 
chiefly due to the atonicity of distend- 
ed uterus. 

12) Suckling 

The rate of involution of uterus is 
faster in cows in which there arc suck- 
ling calves than the ones in which wean- 
ing at birth is practised. 

Normal involution usually takes the 
course of an aspetic process. This is 
very critical time and if hygienic condi- 
tions in the stables arc not upto the 
mark, puerperal infection is likely to 
occur through ^'arious sources which 
may result in massive bacterial growth 
in the uterine lochia. Infection svith 
C. pyogenes is the most frequent. In 
such cases ihc lochial discharge may be- 
come purulent, turbid and offensive. 


At later stages the discharge may be- 
come whitish or yellowish white. Infec- 
tion with E. coli may give the discharge 
a greyish white appearance with white 
streaks. The Staphylococcal infection 
causes considerable changes in the 
lochial discharge giving greyish white 
purulent appearance. Mixed infections 
may cause considerable changes and the 
lochial discharge may appear normal to 
purulent. 

2. InvolutlDD of uterus jj] buffalo 

Sane and Desai (19G0) reported their 
observations on involution of uterus on 
108 calvings in Murrha buffaloes as 
20.05 and 21.10 days in primipara and 
pluripara respectively. Seasonal varia- 
tions were markedly noticed viz. in 
summer 17.8, rainy season 23.7 and win- 
ter 20.10 days. It was found that in 
buffaloes in whicli involution was com- 
pleted within 26 days after calving 
reached their peak milk yield in good 
time (2 to 8 months) whileas cases in 
which there iverc complications due to 
puerperal infections, involution was in- 
variably delayed with marked drop in 
the mik yield. Luktuke and Roy 
(1962) studied involution of uterus in 70 
Murrlia buffaloes and reported the ave- 
rage intcnal as 39.3 ± 1.2 days. The 
non-gravid horn involuted 1 1.1 d.'»>s 
earlier than the gravid horn in 88.5 
cases, whereas gravid horn required 31 
to 45 days to involute in 58.6% cases. 
Thc'ratc of imohuion was rapid upto 
14 dap post partum and then decreased 
gradually being considerably sloiv after 
21 days. The number of calvings had 
the significant effect and required 42.‘1. 
35 and 40.3 days for those animals in 
groups of 2 to 4. 5 to 7 and 8 and more 
Lactations respectively. From their 
.studies it appeared that the ufcrine in- 



volution has a significant influence on 
post partum conception rate but it -was 
not affected by the seasons. 

Sane and Desai (J960) observed in 
their study of buffaloes that the colour 
and consistency of the lochial discharge 
changes from day to day. Within first 
24 hours there is admixture of pure 
blood. On the 2nd and 3rd day the dis- 
charge is more of chocolate colour look- 
ing turbid due to admixture of leucocy- 
tes. On the 4th and 5th day, it changes 
to chocolate brown to dirty amber 
colour and later it becomes light grey 
tinged with occasional streaks of blood 
clianging to ^v’hitish yellow and of albu- 
minous consistency'. In the normal 
course the discharge is usually found to 
have ceased within 2 to 3 weeks and 
veiy negligible thick brownish mucus is 
passed at the end of third ucek. After 
two weeks the discharge becomes very' 
scanty. Luktukc and Roy (19G2) further 
obson’cd that the colour of lochial dis- 
charge in buffaloes tvas brown to yellow. 

Involution of uterus In Ewe 

Uren (1935) reported that in tlic ewe, 
the uterine mucos-i w.is found to Iiavc 
completely involuted by 30 days after 
parturition. 

Involution of uterus In marcs 

Andreus and McKenrie (1911) report- 
ed that the process of involution of 
uterus in the marc is fairly rapid svitli 
an average range from 15 to 25 days post 
partum. In the nomul course, com- 
plete involution of uterus in the mare 
should occur \rithin S to 10 days after 
(oalint; at the end of S'hich the nnie 
conirs on lieat (h'ol heat) and conceives 
if veneil. TJie rapid involution in the 
mare is belies ed to he due to the simple 
ilitlu-e I'yv of placriUation l.cv:hlal 
divhi’.'je tuav I'e ol>'er>ed for a s*eeV. cr 


• INVOLXJTIOS OF UTERUS G3 

Arora (1970) reported his findings on 
the involution of uterus in the mare, 
based on the interv'al between foaling 
and foal heat, to vary from I to 18 days 
in three groups of mares. Of these 
83.567 d of the horse producing mares, 
79.85% of the mule produdng mares 
and 47.38% of the donkey producing 
mares came in oestrus from 5 to 8 days 
after foaling. 4.11% horse producing 
mares. 13.81% mule produdng mares 
and 5.26% donkey producing tnarcs 
came into heat within 4 days of foaling. 
This evidently shows that involution is 
complete within about a week or so. 

Involution of uterus In sow 
In ilic son', involution of utenrs usual- 
ly occurs within a week after farrowing 
but at ilic first symptoms of heat they 
will not be mated. They will not show 
the next hc.at until the litters arc 
weaned off. Lochial discharge is obsen'cd 
for about a week. 

Involution of uterus In the bitch 
In the bitch, the uterus assumes its 
normal position and pre-gravid size in 
4 to 5 weeks. Pigmented ring shaped 
stripes may be obscrv'cd on the endo- 
metrium indicating the sites of placcn- 
tation. even as late as 3 months post 
partum. Copious qu.intiiies of lochial 
divclurge of dark chocolate green colour 
and mucoid consistency arc voided after 
parturition. According to Flexncr 
(1971) this green pigment is utrro-verdin 
vshich comes from tlie green border of 
the placenta. Rv the first week after 
sxhelping. the lochial discharge is .amber 
to ml in colou.*’ and by the second s»crk. 

It should appear normal. 

lavolctloa of uterus la the Camel 

In aizxrl. complete i.nvojorlon ff 
U'crus uxxiiliT occurs in. about 1 '^ da>» 
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at the end o£ which calf heat is express- 
ed. Chances of conception are fairly 
high if ser\’ed at the first heat. In camel 
the first post partum heat is termed as 
‘calf heat'. 
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Chapter 7 


Accidents and diseases incidental to parturition 


Post parturient period is one of the 
most critical periods in the life of a 
female. The dam has to overcome the 
stress of parturition, lactation and ut^ 
rine involution. It is during this period 
that the animal is exposed to knotvn 
and unknown types of infections win* 
lead to severe reproductive disturbances 
resulting in lowered fertility. Some o 
the most common ailments affecting t 
parturient dam are described helms. 

I. nETENTION 

retention secdndinaritoi. 

RETENTION OF FOETAh 

MEMBRANES 

Retention of placcnu is 
common in.alady during the puerpe 
period subsequent to P’'”''""”" ^"1., 
observed mostly in hiiflaloes and covsv 
rarels in other species The ' " 

high in areas ssilh prevalence o 

infcctimi Nomialls the 
hianes aie evpelletl ssithm . m 
after panurition due to bormonal ar^ 
mechanical factors during 1 le .r ^ 
of l.vW. Hovseser. if thev are rs-t 
IK-lltvl vsilhm 8 to F’ b'ua ‘ ^ ' 
cvvulsleirJ as rrlaineJ (Rc.«er.s. 197 \ 


lari4«airc 

TJir indif-'cr 

\iTkrt VTlh 


V 1 ♦rl- ^ ^ 


nic standards. The Table II. summarises 
the incidence of retention of placenta re- 
ported in literature. 


Table It 

TABLE SHOWING THE INCIDraCE OF 
RETAINED PLACENTA IN COtVS AND 
nnirrATZir^ 


Number of 

Author Incidence observa- 

tions 


Palmer (1952), 
U^.A. 

U.7 

575 

Hcmlcrson (195S) 

12.8 

928 

Kennedy (IWT). 
Scotland 

85 

43! 

Boyd and Sellers 
(1918) 

C.-l 

450 

Rcimann (19>1) 

50 

252 

Cohen (I95G). 

Israel 

89 

115.000 

Skjmcn (19 jC) 

120 

lOO 

Eib ef el. (1938) 
U.S/V, 

(Hohtein) 

103 

7387 

I,rech e! el, (I'K^/. 
Rr»u:n 

38 

2.700,000 

rie^ma’nr L* 

22 0 

IZ'i 

IVn 

lirael 

P * 

21/00 

(1^'T 

!02 

1711 

• Ili’/'ic 

19 9 

€C0 
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at the end of which calf heat is express- 
ed. Chances of conception are fairly 
high if served at the first heat. In camel 
the first post partum heat is termed as 
‘calf heat’. 
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accidents AM) DISEASES INCIDENTAL TO rARlDKlIiON 


2 Progesterone 
Low level of progesterone favours re 
ention (McDonald et al, 1954) The 
lUb optimum balance between oestro- 
gen progesterone level leads to weak con- 
tractions of uterus resulting in retention 
of placenta. 


tokia, etc favours retention (DeSutter, 
1954, Shaw, 1938, Fincher, 1941) 

20 Poisoning 

Retention is observed in aliergic cases 
or those with poisoning due to toxic 
drugs sucli as extractum felids (Richter 
and Gotze, 1960) 


13 Vitamins 

(i) Low vitamin A or carotene intake 
or lack of greens may lead to retention 
(Ronning et al, 1953; Milinac et ok 
1961; Martinov, 1964; Nicolson, 1965) 

(li) Vitamin B; Low levels of Vita 
min B in cotyledons favours retenuon 
(Tsolov, 1962) 

14 Oxytocin 

Low level of oxytocin favours reten- 
tion (Mi)akawa, 1966) 

15 Minfrai MrTAnoLiSM 
Disturbances in mineral membolism 

calcium phosphonts ratio and acid 
alkali balance arc responsible tor rcten 
tion (Martinov, 1964) Retention may 
also be observed in milk fever condition 


21 Distension 

Excessiv c distension of uterus may 
favour retention (Richter and Gotze, 
1960). 

22 Infection 

Retention of placenta is common in 
those herds infected with Bniccllosis 
(Fincher, 1911; Bo)d and Sellers. 1918; 
Moller et al, 1967) However, Erb et al, 
(1938) and Brands (1966) reported no 
difference in the incidence of retained 
placenta amongst Enicclla free and 
Brucella infeoed herds 

The retention is also commonly ob 
served in mould infection (Benedixen 
and Plum. 1926; Roberts, 1971) and with 
Vibrio foetus (Roberts, 1971) and 
Tuberculosis (Roberts, 1971) 


16 NruTRorrNiA 

According to Moberg 
quist (1959) and Moore ( 1966 ). die 
leucoqtes reveal maturation inhibition 
within the blood cells in rciention cases 


23 Uttrinx Involution 
Failure of normal, iilennc involmion is 
frequently associated with retention 
(Roberts, 1971) 

21 OnicR Orcvnisms 


17. lODINT 

Deficiencv of losline favours retenlion 
(Mobelg. 1956) 


IS Mile Yirxn 

Retention is common in those animals 
which are high vielders fncgmaiov and 
Vupilo\, l^l) 

19 t’TTRivr CovTR-vernoN 

lltcnnc inertia aTte-r panutiti'^" a - 
iKV'T O’’ vraV u’rnrr 
fkv-al 


Roberts (1971) rq>orteil from his per 
sonal olwen-ations enzoo- 

tic ouibrcaVs of rcuimnl phrenti due to 
S’reptococcus dssn;p!actb. E coli. Suph> 
lococcus Psetidorroms aemsmosa 
Oj^'-nelKicTcriu’n p’)0'^'*nr5 v.htch n-iY 
infret partuneni cov. at calsi'’^ 
set up r’**tr»’is 3"d rc’cnfion He 
reci'^rnTr:e’’f*'*d r^e "'C rf re 
f” .s,i«'» CO*/ f T 5 to JO <Livs 

'e S'* ! in h*'- 

r ca'si*'; Tie i" 

‘'as a'yj 
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Table 11 (Contd.) 


Author Incidence 

(%) 

Number of 
observa- 
tions 

Maijala (1964) 

1.9 

11,656 

Wetherill (1965) 

5.9 

34,950 

Banncrjec (1963), 



Holland 

11.2 

2,276 

Brands (1966) 

5.1 

142,076 

Ekes Bo (1966), 



Sweden 

8.4 

19,264 

Moller et al, (1967), 


New Zealand 

1.96 

36,000 

Vandeplassche Se 



Martins (1961), 



Belgium 

8.0 

738 

Geycr (1964), 



Germany 

25.00 

1,200 

Vinatticri et al. 



(1947) (Buttaloes) 17.1 

512 

Chothani (1972) 

40.68 

28,587 



(of rcproduct- 


ive disorders 
In buffaloes) 


Aetiology 

Retention of placenta denotes the fai- 
lure of foetal villi to separate from mater- 
nal cr^’pts i.e. the lack of placental 
dehiscence. The causative factors arc 
as under. 

1. Duration of Gestation Period 

Retention is common in those 
parturitions occurring much before the 
expected date (Bcncsch and Wright, 
1951; Cohen. 1956; Moller el al, 1967). 

2. Season 

Incidence u’as highest in spring 
compared to other seasons. (Rcimann, 
195-1; Cohen. 1956; Ilancic et al, 1964; 
\Vcthcrril. 1965). It u*as highest in 
buil.ilt>« during August and Septem- 
ber (X'inatticri et al, 1915). being Utc 
calring season. 


3. Breed 

The incidence varied from breed to 
breed. It was more in Holstein and 
Swedish lowland breeds. (Henderson. 
193S; Leech et al, 1960; Ilancic et al, 
1964; EkesBo, 1966). It is more in 
dairy type than in draught or beef 
type. 

4. Sex 

Retention is more common with the 
male calf rather than with the female 
calf (Rasbcch, 1950; Lesbrini, 1964). 

5. Twins 

The incidence is more with ttrin preg- 
nancies (Erb et al, 1958). 

6. Abortions, Dystokia, Still Births 
The occurrence of retention is much 

more common in abortions, dystokia. 
still births and other abnormal condi- 
tions. (Erb et al, 1958; Leech et al, I960; 
Vanderplasschc and ^^artins, 1962; Ben 
David, 1962; Brands, 1966). 

7. Recurrence 

The retention of placenLi recurs to 
the tunc of 20% in the succeeding par- 
turitions (Erb et al, 1958; Brands. lOfiO; 
Roberts, 1971). 

8. Suckling 

Retention of placenta is less common 
in buffaloes that arc suckled by calves. 
(Vinatticri et al, 1915), 

9. Ace 

Retention of placcnu is much more 
common in primipara and in older 
cows. (Leech et al, 1960). 

10. Early Post-Partum Brfxdinc 
Retention is obscnxd more commonly 

in cows bred soon after parturition 
(Hofstad. 1911; Moore, 1919: MoUcr 
et el, 1967). 

IL ZLxEJtasE 

Confinement to standings or stables 
'and lack of exercise may lead to reten- 
tion (Martinov, 1964). 
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In severe cases o£ longer duration, 
there is forceful straining, high fever, 
accelerated pulse, reduced ™ 

milk yield. The placenta is 
ed dry and the animal ™ids fold 
smelling discharge which 
stained or containing ^s 
eestive of clostridial infection In some 
Srof retained afterbirth a portion o 
placenta hangs outside *■= 7“'^^ '^P. 
during sitting X 

ed due to dung and fdth. 
animal gets up. this hanging portion 
is drawn in the vaginal Se ^ung 
in ascending infection. The place 
inflammed. oedematous and may even 
be emphysematous. The po«ion o« - 
side the vagina is discoloured an^.s 

soiled with filth, dung “"d ha)_ The 
white blood cell picture ^ 

shift to the left, 

leucopenia are observed 0 5 mace- 

Afler 24 hours or so the placental mac.^ 

mtion starts, the ce^ix f 

hours after parturition ’"d ' 
difTicult to insert the liand in the 


literature. The viei\s extend from a 
thorough treatment to no treatment. In 
any case, the ultimate aim is that the 
placenta be removed either manually or 
by the use of drugs Thus treatments 
are grouped into the following cate- 
gories : 

1. Manual removal with or -without 
antibiotics. 

2. Only antibiotics local/parenteral. 

3. Only hormones parcnterally with 
or without antibiotics. 

4. No treatment. 

The efTicacy of the above four forms 
of therapy have been compared by seve- 
ral investigators (Bcn-t)a\id, 1962; 
Hammerman. 1963; Traincn. ^9^5; 
Hatch et at, 1968) Manual rcmmal with 
loal administration of antibiotic has 
been most cfTcctiic and ixith a high re- 
covery rate. This has been described in 
details. 


Prognosis 

Mild cases recover with P'’T^'!^ 

ment. However, prognosis IS ^vrfed 

m severe subsequent 

i“.." r* 

endomelri.is, permanent mu 

pvometm, perimclrilis, ■“’P'”*'” ’. 
rills, severe drmvgc m die <^-dc.meinuim 
elc 11 i,AlwA>v3dvi«hle to IvVepulw 
ami icmpcrature since inCTCJse 

mie is 11, e f.ni mdimtion cf >pr«^n 

infretion Acconling to Anhm ( h 
the mornlitv rate should no 

1 

Treatment . 

A varie^' of techmquoi. 
jv-v.rv'*'rt h.a'-e yd\vci*^^ * 


I. Mavual Removal 
B efore undertaking manual removal, 
vugina .vnd iitenis should be mrefully 
exnmined. portiailarly for an> rupture. 
The opemior should wear protective 
clothing to avoid infection The peri 
ntal region of ihc cow or buifalo should 
Ik scrubbed and cleaned with soap, 
warm svaler and savlon or dettol Fpi 
dural anaesthesia mav Ik used to avoid 
defaecation during removal Tail 
should Ik held to one side by the assiv 
tani or in absence of liim the tail mav 
Ik lietl bs rope to ihe forclimb or born 
The nuid in the uterus, if present, 
should be siphoned oT bv a nil^ mb- 
or la-ge cniton swabs The W 
time f'r removal rf pbrenu is 
bou'v aflT paltu'ition 

The cperalion should be t.ooe v ^ 
Earh pliee"-ra- i, 
l,e-v.eeo d-umh am! r-g-rs am! - e i;- 

,-o.^u-rl Ik g — 's sepam— ! lei r ' ' 
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C.B.F. Kandivali (India), due to intro- 
duction o£ clean, hygienic calving boxes 
(Sane et al, 1977). 

25. Transport C. 

Transport of high pregnant animals 
particularly those due for calving leads 
to retention. 


26. Malformation 

Malformations such as duplex cervix 

and persistent hyTnen may lead to reten- 
tion. 

27. Famine 

Retention is more common in areas 
afflicted tvith famine or drought. 

From a clinical point of vietv, the 
aetiological factors can be grouped as 
under (Lagelof 1969). 

A. (i) Too weak contractions of ute- 

rine walls due to hormonal im- 
balance between oestrogen, pro- 
gestrone and oxytocin. 

(ii) Clinical or subclinical cases of 
milk fever in high yicldcrs due 
to hypocalcaemia. 

(iii) Weakness of uterine wall due to 
over distention as in twins or 
foetal giantism. 

(iv) Fatigue or weakness of uterine 
muscles due to prolonged labour 
as in dyslokia. 

(v) Transportation over long dis- 
tance, prolonged gestation, old 
age, etc. 

B. Too hard fixation between 
maternal atid foetal ploccn- 
tae: — If the fixation between 
the foetal and maternal placen- 
tae is too strong, tlic placental 
dehiscence does not occur. This 
hard fixation is due to placen- 
titis caused by bacterial, viral, 
mycotic or protozoon affections. 
However, retention of placenta 


is seldom observed folloiving 
trichomonad abortion (Roberts, 
197J). 

Disturbances in normal separo' 
tion mechanism: — In certain 
cases, separation of placentae 
does not occur even though 
there is no evidence of placen- 
titis. Deficiency of Vitamin ‘A’ 
and lack of minerals like cal- 
cium, inorganic phosphorus, 
iodine, etc. have been incrimi- 
nated as causative factors. 

D. Unknown factors: In some 
herds, in spite of the fact that 
they are free from Brucellosis 
and Tuberculosis, the inci- 
dence of retention will be on 
the increase but decreases in 
the succeeding jears. Such a 
phenomenon is difficult to ex- 
plain. 

Symptoms 

The symptoms of retention of 
placenta arc obvious, the consplnious 
s>'mptom being the hanging of placenta 
itself. In some cases however, the pla- 
centa may not hang outside. In such 
cases it must have been dropped and 
eaten by the cotv herself (placcnfophag}) 
or removed by canines and rodents. A 
careful manual search in the taginal 
passage is therefore ncccss,ary to locate 
the placenta. In some cases, the entire 
placcna may be retained inside the 
genital tract 

In low grade infection, the pulse, 
temperature, .appetite and milk yield 
may be normal. No foetid smell is de- 
tectable around the cow and the 
placenta may be of normal colour, moist 
and glistening. A clear muais siring 
Without foetid odour m.ay he seen h.ing- 
ing from the emdx. 
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Ketentlon o£ placenta m the mare 
Retention o£ placenta is rare m mare 
than in cattle, bnt it is a ^ 

non It IS more common m draught 
mares as compared to pure m^s 
The low incidence may be attributable 
to the diffuse type o£ 

strong uterine contractions The causM 
are sLlar to those in -tde the most 
common irfection assoaated with reten 
non o£ placenta being Strepmcoaais 

genitalium or “'>'=P>d""'‘“^f„7foal.ng 

Eection gets into the 

due to wind sucking in the 

sudden rise o£ mare alter the act o£ 

inff Retention may occur in th 

alfer abortion or prolonged gestation 

also 


Symptoms 

Normally, the foetal membrane 

should be expelled “ ^of pla 

after foaling f^ofore eNpuls 
rent-i thc mate exhibits coiicKy \ 
and lies prostrate Some ^nor 

exhibit abdominal P^'" “"f m 

mal and may even suckle the l 
some delayed expulsion 'ood^ “"'J 

pains The retained membm^^^^^ 

obsened hanging from the 

nervous mares it ma, bo by 

ait off and the ait “d 

string so that it may no j,, eking in 

avoid dingling sensauon and kick g 

„.e air Thc -P^-^'O^' bc rli^inant 

m thc non gravid horn and ^ ^ 

of placenta in the apex may 

tools of infKiion *o“'"» ,, Pb^rfore 

nictrius and lamimiH ^ pla 

aivtomarv to spread l ' 

cenla alter .1 has been 

ceriam if ihe enure placenta 

expellevl Relenuon tnav 

panicvl bv uiennc m the 

rietiiuv vviib placenta ^ ’ 

UTUIS CiUed "ith toeud nui-- 


Prognosis 

The prognosis is usually fairly good 

Treatment 

If the pulse and temperature of the 
mare is normal no treatment for re 
tamed placenta is indicated until about 
24 hours 3 to 7 ml of pitu.trm or 40 
to 100 I U of oxytocin may give favwr 
able results during this penod The 
placenta may drop doivn ^ 

hours In such cases parenteral and in 

tra uterine antibiotics are indicated 
However if the placenta is still retain 
ed after 24 hours manual removal is ad 
vised The mare is properly 
md IS bandaged hind quarters and pen 
ncum are cleaned with soap and warm 

from thc endometrium At me 
"ml urtraction IS applied Comide e 

t\f \ till is Dossihlc 311(1 entire 
ma "can be remo-O Douching of 
ut^nis aficr thc removal is not advisable 
hilt intrauterine antibiotics for a 7 
d 3 „ would overcome ■"f"'"’" 
hasten involution It >s advisable to 
" ' ,n, actions of tetanus antitoxin 

give miection ,i,1Irics 

amiluuammics 

trol and 5 0 mg of oestradiol or I 3 m„ 
of ergonovine to overcome lamimus 


Itolentlm of placenta In the esve and doe 
Since manual removal is not possible 
,n ewes am' does it is advisable to ad 

mm pa'cnieml and m-ra u-e^me 

after cleaning e esm-. 
p-wita'ia a-i ,>" rm' region In « ^ 
P>. ersa is ha"! eg goitle p.i'I ng 
iwimug mav b-’D 
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pushing and screwing action. This can 
be coupled with traction by the other 
hand. Those in the cervical area of the 
uterus and vagina should be removed 
first. The operator should reach non- 
gravid horn and later gravid horn. It is 
difficult to reach the ovarian end. Once 
the hand is introduced for manual re- 
moval, it should not be taken out fre- 
quently in order to avoid injury to the 
uterus and ballooning of vagina, there- 
by spreading further infection. If it is 
not possible to remove the entire mass, 
the hanging portion should not be cut 
unless it is too heavy. Manual removal 
should not be undertaken in cows having 
high temperature and necrotic vagina 
which indicates septicaemic condition. 
After removal of placenta, no douching 
should be done but broad spectrum anti- 
biotics or sulphanilamides may be used 
to overcome infection. The dosage will 
depend upon the type and potencs' of 
the product. 

If it is not possible to remove the 
placenta easily, force should not be em- 
ployed. It is better to remove it the 
next day. However, sulpha and anti- 
biotic pessaries may be placed in the 
meanwhile. The layman’s practice of 
tying the weight to the placenta or cut- 
ting it close to vulva are not desirable. 
The weight may cause invagination of 
uterus — (Deshpande et al, 1971) — 
(Fig. 18a). It is advisable to ascertain 
that there is no portion of placenta left, 
as it may get locked up setting metritis 
in consequence of which recovery of 
endometrium and uterine involution 
will be delayed. 

2. Hormonal Treat^ient 

Hormones have been extensively used 
for treatment of retained placenta. 
Siilboestrol with antibiotics has been re- 
commended. However, it is experienc- 
ed that in buffaloes, oestrogen therapy 
for retained afterbirtli is not advisable. 


since administration of synthetic oestro- 
gen results in sudden suppression of 
milk yield.' In certain number, it may 
lead to complete cessation of mammary 
function. Hoivever, variable results 
have been claimed depending upon 
tvhether the administration is done im- 
mediately after parturition or after a 
day or two. Pituitrin and oxytocin may 
be used but tlieir action is questionable 
after 24-48 hours. 

Many antiseptics were used in the 
past to overcome bacterial infection e.g. 
charcoal, boric add, acriflavin, bismuth 
subnitrate, bismuth formic iodide, bis- 
muth thymol iodide, chlorine prepara- 
tions, iodine in oil, silver oxide, BIPP, 
etc., but their effectiveness is undeter- 
mined. 

Sulpha therapy has a limited use. 
Broad spectrum antibiotics are very 
effective. Intra-uterine penicillin, 
streptomycin, o.xytetracycline (terramy- 
cin), chlortetmcyclin (aureomycin) and 
furadn are extensively used and proved 
beneficial. It is however essential to 
maintain the blood level at least for 5 
days or even longer. 

• In case systematic symptoms appear, 
supportive treatment by way of saline 
and glucose, blood transfusion and 
parenteral antibiotics are indicated. 
Parenteral injections of 4-5 ml. methar- 
gin have proved beneficial. 

Complications 

Retention of placenta may cause slight 
to severe lesions in component parts of 
genital tract. These include vaginitis 
necrotica ccr\'icitis. endometritis, metri- 
tis. perimetritis, parametritis, hydrosal- 
pinx, pyosalpinx, salpingitis, oophori- 
tis. bursal adhesions and placentitis 
leading to delayed uterine involution, 
drop in milk yield and infertility. Par- 
turient tetanus gas gangrene and foot rot 
arc other possible romplications. 
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Retention of placenta in the sow 

Retained placenta in sow is rare. The 
condition can be diagnosed after count- 
ing the expelled membranes and the 
actual number of piglets bom. The 
affected sow is restless, does not nurse 
the piglet and shows symptoms of metri- 
tis with purulent dischat^ containing 
placental shreds. It is advisable in such 
cases to inject 20-30 units of oxytocin or 
pjtuitrin or stilboestrol together -with 
parenteral and intra-uterine broad spec- 
trum antibiotics. Usually the placenta is 
retained in the apex of the uterine cor- 
nua and in certain cases, it may be ne- 
cessary to undertake laparotomy or even 
hy-sterotomy for its removal (Arthur, 
1975). 

Retained placenta In the bitch and cat 

Retention of placenta in bitch and cat 
is rare but may be encountered in small 
toy breeds. The condition is suspected 
when the animal voids dark green foetid 
vaginal discharge 12 hours after parturi- 
tion. The discharge is brownish in cat. 
Retention may be confirmed by a radio- 
graph in valuable pets. The vaginal ex- 
ploration may reveal shreds of placenta 
whicli can be wound on the tip of finger 
or a padded forceps and removed if pos- 
sible. failing which laparotomy is indi- 
cated. Intra-uterine antibiotics, piiui- 
trin or pitocin 10 to 20 units and .sup- 
portive treatment arc suggested. If 
placenta is not expelled within 24 hours, 
it may lead to acute septic metritis when 
hysterectomy should be performed. If 
not attended to early, uterine rrall may 
get necrosed leading to death. 

n. POST PARTtlM HAEIMORRHAGE 
Post parium haemorrhage is the bleed- 
ing from the uterus and may be due to 
trauma or lacerations or rupture of the 
genital organs. It may follou* abortion. 


rupture of vessels during removal of 
foetal placenta, rapid expulsion of 
placenta, accidental instrumental inju- 
ries or hands of obstetrician during caesa- 
rian or foetotomy resulting in tear or cut 
in maternal caruncles and its stalk in 
cow and ewe, lacerations or rupture due 
to foetal extremities, forced traction on 
foetus, uterine atony in uterine pro- 
lapse, rupture of vessels in broad 
ligaments associated with aneurysm or 
degenerative changes in the arteries es- 
pecially in mare. In bitches Mcmullen 
et al, (1964) reported invagination of 
the portion of the horn responsible for 
haemorrhagic discharge from the vagina. 

Haemorrhage can also occur from 
broken ends of umbilical cord. 

Symptoms 

Symptoms depend upon the degree of 
ble^ing. Mild bleeding is of no con* 
sequence but severe bleeding is indicat- 
ed by general symptoms such as quick, 
rveak pulse, tlirobbing oF heart, pale 
mucus membranes, unsteady gait, pros- 
tration, cold extremities, sweating, 
convulsions, shock and death. 

In some cases, the animal shows abdo- 
minal pains, pawing and anxious look 
at the flanks. Haemorrhage at the 
vulva is obvious but diagnosis is difficult 
in internal baemorrhage. 

Treatment 

The priroar}' aim of the treatment is 
to locate the source of bleeding and if 
possible, ligate the blood vessel in order 
to control bleeding. Mild cases re- 
quire no treatment, but in severe cases. 
20-50 units of pituitrin controls hae- 
morrhage by contracting uterus and its 
vessels. Cold packs on the loins arc ad- 
vised. A towel or a bedsheet dipped in 
water, per chloride of iron, adrenaline 
or any otlicr styptic may be introduced 
in the sagina or uterus. Clots, if any, 
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1 vpri nfter 24 hours and ed to high milk yield. At the same 

may he removed time, neither all the high producing sut- 

parenteral use o£ metnarg - 8 all the cows with 

sladreu are useful " “ield are prone to it. The other 

haemorrhage. A sedatite dos^ 1.*;;" J factors include age, breed 

siquU is advisable m maie. Supp g p P . I yield and its per- 

th'lrapy by_way of gl— - “ :r,XtfXver m\y ream in suh- 


therapy by way ui 

blood transfusion is “ 

overcome the lost fluids an 
nin electrolytic balance. In case 
pamshlc anJurysms, rapid laparmomy 
and suturing of the vessel is indicated. 

ra. tkabmatic lESMNS^ 

genitalia 

PARTtnanoN 

The traumatic lesions of genitalia 
elude : — 

(i) Haematoma 

(ii) Prolapse of uterus (Fig. 

(iii) Prolapse of per.vapnal fat 

(iv) Recto-vaginal fistula 
(vl Rupture of uterus 

(vi) Rupture of vagina (Fig- > 
(viil Rupture of perineum 
(viii) Rupture of intestine 

TheseTStious hare been dei^^tO' 

in chapter on 'Surgical luteneut.ous 


IV. METABOLIC DISEASE 

1. Milk fever (I’artiiucnt Farrst , 
miraemin. Puerperal apoplexy) 

IVith the ads cut of ’’'^‘^'^i"^^uction. 
buffaloes tor on the i" 

the incidence of mdh tc 

. n.ialb a mrtabohe 

Milk Ccser is cssttnua'il 
disnnler in cows and or »>i''' 

ing prior to. during pt'”'!'?" Tin* ■' 
in 72 hours after P^ttnuu 
diiraacrited bv hv?®*^'” ... frier i* 
irg to Jonson (IPoOl 'J], , corTets' 
' Isplalio'i disease (man i 


sequent parturitions. 

The work of Kronfcld and Ramberg 
fl9701 and Nurmio (1068) has su^rat- 
ed that the present practice of giving 
high dietary calcium together with 
high calcium phosphate ratio to a non. 
lactating high pregnant cow stimulates 
the release of calcitonin or thyrocala- 
iQnin a substance which lowers 

sorption — from the para tolhailar cells 
of thyroit' which in turn 
resorption by paratliormone. Thus, at 
the commencement of lactation, the tie- 
mind for calcium is increased and ulti- 
mately tlic cow becomes by pocalcaemic 
Tnd the milk feser ensues Similar con- 
duions can experimentallv be proshieeil 
bs iiitnuenoiis injection of l.irge tpiaii 
tides of calcium (Albright and lilossci. 
, 93 ^ The normal bloosl serum cdciiim 
Icicl in a cow sarie, from 4 - 12 mg' 
too ml Tlie milk is scry rich in cd 
Zii and the onset of lac.a.ion means 
' "cry sesere dram on r.dciiim reserves^ 
TIic total bloosl calcium is alxiiit I - 
om .and tl.is Ins to he rentose.l eserv 
tour in a high prrxhicmg cois F.sen .w 
,„rturitinii there u a desreasc of 1 m - 
‘ '100 ml of bloosi and hence a lesel 

f'fi _ 0 m-MOO m! is considered as 

toTromilk feser (Jorvin, lOrpy C.l 
„ ' ,ons ase recesiars for rairms! inn* 
"o-ton of rerse i-^n-dv-s to tie r^m 

I-Ti/, %llfh 3 I’T' j*' 
rrr .!-!- '' 
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tensed by hypoglycaemia, Ketonaenua 
and Ketonuria. Pehrson (1966) describ 
ed ketosis o£ three types: 

(i) Primary spontaneous ketosis 
hereditary 

(ii) primary nutritional 

(iii) Secondary ketosis due to metritis, 
abomasal displacements, trautM- 
tic gastritis and other diseases Of 
these, the primary nutritional 
type is the commonest Depend- 
ing on the site of ketogenesis, 
Kronfeld and Emery (1970) des- 
cribed three types of Ketosis viz 
(i) Alimentary (ii) Hepatic (m) 
Mammat7 

This disease is essentially due to 
lack of carbohydrates The blM g 
cose and ketone levels in a normal and 
acetonaemic animals arc s ' 

Table 12 shoeing blood 
ketone levels in normal and aceton. 
mic cons; — 


Mnrraa Acetonaemic 

, animals (mp. 

Item r ner 100 ml.) 

inoml.) per - 


1. Blood 40-60 

glucose 

2. Blood 2-15 
ketone 


Causes . 

Tllc cvacl cause is not i”p[ 

eser, it mas be rcla.cl to the Uck^ 
catliohydratcs in the nutnen . 
lion of aseptic lochia in ' 
feeding of too high 
and alisotption of tovic p “ 
the alinientan canal 1* 
and acetone bodies (p hsdroNS ^ 

acid) make ihcii apjscarancc ^ 

b’ccxl, spuing up aadss-is amt a 
cre'ed tlnough lungs, unre a 

In d.gestisc ispc >•' "V.„! 

c' finque-u Oscvae-ce t f 


include loss of appetite, constipated 
bowels, drop in milk yield, rapid loos- 
ing condition, staggering gait and inabi- 
lity to rise. In nervous type sshich is 
less frequent, the symptoms are more 
pronounced and are indicated by mark- 
ed dullness The other symptoms are 
shisering, nervousness and tendenev to 
lick Paresis, anorexia and drop in 
milk may also be observed. The most 
important symptom is the sweet, ace- 
tone like odour in the shed around tlie 
animal and in urine and milk. 

In authors’ experience, tlie buffaloes 
refuse to take greens and concentrates 
but they take only has*. There is sud- 
den drop in milk yield 

Diagnosis 

Course of disease varies from few days 
to few weeks Tlie condition has to be 
dilfercntiatcd from post parttim metr! 
tis However, diagnosis can be con 
firmed by detecting acetone bodies in 
urine or milk with Rotbera’s test or 
Ro^s reagent. 

Nltropnisslde test (Rotheia) 

Satumte 20 ml of urine ^sith ammo 
nium sulphate In sinking isith the cn 
stals in a test tube Atld 2 3 drops of 
conccniratctl ammonium hsdroxidr and 
fcs^ drops of freshh prcpiretl solii 
lion of sfxlium nitropnnsidc and sJnle 
f A jvvsliise test is indicatctl l»v the »!r 
^ \clopmenl of permanganate tinge sshtch 
^ pradualls deepens A hrosvn colour is 
* not a positive test 
1 

^ rrognosls 

Prs?tr"os.s IS usuali. g-xxL 'H - t-or 

tahtv ra'e ahh-uzSi scrv low fw. / 
L wen*' a-i! .'"iiv r'es'uci-i a-c g-c*'-' 
i, .'-creivc.! a--! ! c"cr i*-is .'scow I' of 
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Hypocalcemia in Cats 

This is Tare in the cats. However 
the condition has been reported by 
Afichael (1960) and James Ashbumer 
(1961). It is usually seen in queens nur- 
sing a large litter size. 

In the affected cats, anxiety, nervous- 
ness increased abdominal breathing, 
slieht fever, stiffness and intermittant 
tetanic muscular spasms are noticed. In 
adN'anced stages, vomiting and coma may 
ensue. The pupils arc dilated and the 
cornea looks dry and temperature be- 
comes subnormal. Pro^osis is usually 
grave without treatment. Treatment 
consists of administration of 5 ml. of 
10% calcium gluconate. In extremely 
nen'ous cases, a small dose of tranquili- 
zer is beneficial. 

The affected queens should not be 
allowed to continue nursing and the kit- 
tens should be hand fed 4 to 5 times a 
day. Calcium lactate or calcium gluco- 
nate 30-35 mg. morning and evening 
should be given to the affected queen 
for a period of two weeks. 

Symptoms 

The disease most frequently sets in 12 
to 72 hours after parturition. It is not 
however uncommon to observe the 
disease during parturition or even be- 
fore parturition but never before the ap- 
pearance of milk. In exceptional cases it 
may be observed in 6 to 7 weeks after 
calving or after abortion (Marathc, 1977). 
The longer the intcr\'al after parturi- 
tion, the milder is the attack. The 
.affccicd animal becomes uneasy, the 
appetite is lost and ruminations are sus- 
pended. The respiration is hurried and 
ilie pulse normal. Body temperature is 
subnormal, sMggcring, incordinationand 
stiffness in gait are noticed. The animal 
lies down on the floor cither fully extend- 
ed or resting on sternum svitli the head 


turned totvards the shoulder or flank. 
This is a characteristic position in milk 
fever rvith tonic spasms of the cervical 
musdes on one side resulting into ‘S' 
curve in the neck. The urination and 
defecation are suspended, constipation 
and tympany may ensue. Mucous 
membrane of the mouth is pale and 
saliva and froth may dribble. The milk 
secretion is diminished or suspended. 
The pupils are dilated and light reflexes 
are lost. If the disease occurs during 
parturition, the act may be suspended. 
Coma develops and death may ensue 
with 6 to 24 hours, if untreated. Prog- 
nosis is usually good if treated prompt- 
ly. Some cases may recover spontane- 
ously. 

DlfTerentlal Diagnosis 

Milk fever has lo be differentiated 
from metritis and postpartum paralysis. 

Treatment 

The logical treatment in milk fever is 
to restore serum calcium to normal level 
and this can be acin'eved by intrawnous 
injection of 700-1500 ml. of 20% calcium 
borogluconate. Beneficial results have 
been claimed by giving intravenous drip 
and half tiie quantity by subcutaneous 
route. Insufflation of air in the udder 
has not yielded encouraging results. Irra- 
diated Ergosterol or large quantities of 
Vitamin D can also be useful but the 
value is questionable. Complete empty- 
ing of udder is not advisable for a couple 
of days. Drenching during this condi- 
tion is contra-indicated as it may result 
in aspiration pneumonia. The feed 
should have a normal calcium — pIlO^ 
phorus ratio. 

2. Ketosis (Acetonaemia) 

This disease of dairy animals usually 
ocairs 7 to 10 clays and rarely between 
!0 — GO dajs post-partum and is charac- 
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globinaemia, haemoglobinuria and anae- 
mia occurring within 2 — 4 weeks after 
calving. 

The affected cow shows lack or appe- 
tite, weakness, dehydration, icteric mu- 
cous membranes, increased pulse and re^ 
pirations, constipation, in severe condi- 
tion prostration and death in 3 to 5 days. 
The serum phosphate level >" ^ev^e 
cases is as low as 0 5 to 1.5 nig/-100 ml. 
of serum. Treatment consist of blood 
transfusion, intravenous >"1““°" ° 

compounds containing phosphorus o 
monosodiura phosphate and bone mral 
in feed orally. The disease should be 
differentiated from leptospirosis and 
pyelonephritis. 

vt paktcbient TAiirorms 

(PTJEEPEBAL LAMfNTnS) 

It is the inflammation of 
laLae (lamini.is) and "t 
observed in mare and less frequentll m 
COW, ewe and sow. 


Aetiology 

The exact cause is not 
condition usually occtin "i 

three days after partijmmm^O“^'>^„rf 

cases o£ boMHC lam»ni . iq:;G;\ In 

within this period 

most cases, laminitts is pla- 

tritis, subsequent to ” in 

cema. It may be due to 

blood circulation or con 

locliia It mil follow > . ,;c pur- 

gcsiion or administration ascrib- 

gathes The condition h«^ 

ed to momemaiy P^”"-sis „„,us, 

suppljing to apiirao bv 

llouever, the roam cause api*r 

infection. 

Syroptoms . . ^ ^ 

The svmpioros ate 
r.irtroition cl feet and - r 


24 hours after parturition The hoof is 
hot and strong pulsation is noticed in 
the planter arteries. The animal looses 
appetite, pulse is rapid, respiration is 
hurried, one or both hind limbs are 
affected. The animal is in agon). Pro- 
fuse sweating follows and milk secretion 
is reduced. The animal ignores the 
young one, the stance is t)T)ical — stands 
with hind legs under the body, there- 
by avoiding body weight on the affected 
limb If unilateral, the affected limb is 
kept in raised position Tlie disease 
runs the course of 4 to 8 da)s; the affect- 
ed animal usually recovers, hut in rare 
instances, death may ocair due to ner- 
vous exhaustion subsequent to pain. 

Prognosis 

Usually good if treatment is resorted 
to in time 

Treatment 

Treatment consists of application of 
cold packs to the hoof or cold water trri- 
„t.on Antiftistaminics mav he used a 
rsupponive thcrap) Metrms should 

be overcome h) appropriate trntmen 
with intrauterine antibiotics Su^ica 
treatment in the form of shoes for lam. 

nitis ma) be tried in severe cases so as 

to relieve wcighl on the frog 


rUERPERAh TCTANrS 

Puerperal tcumis mav occur in the 
nure and cow ami less frequentlv m 
other species after parturition I He 
„.,dmon usualK folhe.s 
lame re'eTion of pbcenla. s.vs or. . 
n^^ral metrms a-d iram-i-a'ic lap- 
l;^41^t.- g.m..al tracL uma’N w.-m 
, ,, 4 af'rr ^ 

a"* *■ ■ 
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Treatment 

Treatment consists of restoring normal 
blood glucose by injecting 500-1000 ml. 
of 40% glucose intravenously. After 
testing for acetone bodies, treatment 
may be repeated, i£ necessary. Sodium 
propionate — 100 — 300 gm. fed daily 

or 200 500 ml. of propylene glycol 

orally, 450 ml. of glycerol orally, espe- 
cially in buffaloes has proved benetoab 
Glucocorticoids intramuscularly, 

20 100 I.U. intramuscularly, 10 — 30 

Em. chloral hydras daily and soda-bi- 
rarb may be administered .to overcome 
acidosis. To avoid recurrence, adequate 
energy levels in diet should be fed. 

3. Parturient eclampsia (parturient 
tetany) 

This condition is characterized^ by 
tonic and clonic spasms or convulsions 
without loss of consciousness. It is seen 
in mare, cows, ewe, goat, bitch and sow 
usually after parturition. The exact 
cause of the disease is not known and no 
definite post-mortem lesions are observ- 
ed. Cold climate is a predisposing fac- 
tor and the condition may be due to re- 
tention of waste products in the system 
during pregnancy. 


limb muscles lasting for 2 to 3 hours is 
characteristic of disease. 

Parturient eclampsia has also been re- 
ported in ewe and goats. The onset is 
followed by convulsions of all muscles, 
particularly the jaws, rolling of eyes and 
salivation. Animal is unable to rise and 
coma sets in. 

The disease is observed in suckling 
bitches and is very common in minia- 
ture breeds occurring within 2 to 8 days 
postpartum. The affected animal be- 
comes uneasy, anxious and the respira- 
tions are hurried. She is unable to rise 
and lies prostrate. The tonic spasms of 
muscles of body set in. Grinding of 
teeth, foamy mouth and trembling of 
jaw muscles may be observed. The de- 
fecation and urination are suspended 
and mammary glands are distended and 
hot. The disease may last for one to 
two days or attacks may recur at an hour- 
ly interval. 

The disease is rare in cats. 

Parturient eclampsia also occurs xn 
sow 3 — 4 days after farrowing. Sow 
looses appetite, ignores the new bom, 
lies prostrate, defecation and urination 
are suppressed and mammary secretion 
ceases. Spasmodic contraction of mus- 
cles are seen, respirations are hurried and 
there is loss of sensitivity. The disease 
may last for 24 to 36 hours. 


Symptoms 

Mare and coiv become nen’ous, rest- 
less, twitching and clonic spasms of 
muscles set in, become ver>' stiff and the 
animal is unable to rise. Respirations 
are hurried and mare siveats profusely. 
The urine is not discoloured as in azotu- 
ria. Asphyxia follows and animal may 
die within one or two days. In cows, 
parturient eclampsia is also reported and 
the symptoms are similar to those in 
parturient apoplexy. It is more com- 
mon in primipara and those m poor 
condition. Clonic spasms of body and 


Treatment 

Treatment consists of intravenous in- 
jections of calcium gluconate, narcotics 
and tranquillizers like chloral hydrate, 
sodium pentobarbitone or corticosteroid 
therapy. 

V. POSTPARTUM 
HAEMOGLOBINURIA, 
HTPOPHOSPHATAEMIA 
This disease is not of common occur- 
rence. Old dairy cows are usually 
affected. It is characterised by haemo- 


ACCIDENTS AND DISEASES INCIDENTAL TO TARTURITION 79 


Hofstad, M. a (1941). Cornell Vet 31; 371. 
Ilancic, D.; Penavin, U. and gchovic, I, (1964). 

Veterinaria Serajevo, 13: 175-183. 
Kennedy, A. J. (1947). Retention ot placenta 
in the bovines. Vet. Rec. 59; 38, 519-528. 
Leech, F. B.; Davis, M. E.; Mcrea, W. E. and 
Withers, F. W. (1960). Disease wastage and 
husbandry in the British dairy herd. Re- 
port of a National Survey in 1957-58. 
Ministry of Agri. Fisheries and Food, 
London, pp. 62. 

Losbrini, A. (1964). Veterinaria, Milano, 13: 
511-13. 

Maljala, K. (1964). Ann. Agric. Fenniae, 3: 
suppl. l, pp. 94. 

Marathe, M. R. (1977). Personal communica- 
tion. 

Me Donald, L. E., McNutt, S. H. and Nicholas. 

R. E. (1954). Amer. J. Vet. Res. 15; 22-24. 
Mlllnac, F., Cuturic, S. and Kopljar, M. 

(1961). Vet. Arhiv. 31; 128. 

Miyakawa, J. (1966). J. Japan Vet Med. 19: 
190-94. 

Moberg, R. (1956). Proc. 3rd Int Congr. 

Anlm. Reprod. Cambridge. 11: 58-62. 
Mollcr, K.; Newling, P. E; Robson. H. J.j 
Jhonson, G. J.; Moursingo, J. A. and 
Cooper, M. G. (1967). Retained (octal 
membranes In dairy herds In Huntley 
District N.Z. Vet. Jour. 15: 7. 111-116. 
Moore. G. R. (1949). North Am. Vet 30: ^5. 
Nicholson, J. W. G. and Cunnlnsham. H. M. 

(1965). Canad. Vet J. 6; 275-81. 

Palmer. C. C. (1932). A ainical studios on 
retained placenta. J. Amer. Vet Meo- 
Assn. 80: 1, 59-68. 


Rasbech. N. O. (1950). Nord. Vet. Med. 2: 
655-687. 

Richter, J. and Grotze, R. (1960). Gted by 
Banerjee, A- K. (1966). 

Rieman, A. T. (1954), Medlemsbl, denske 
Dyrloegeforen 37 : 445-454. 

Roberts, S, J. (1971). Veterinary Obstetrics 
and genital diseases. Published by the 
author. Ithaca, N. Y. 2nd Edn. 

Ronning, M.; Berousch, E R.; Kuhlman. 
A. H. and Gallup, D. (1953). The Corotlno 
requirements for reproduction in Guernsey 
cattle. J. Dairy Sci. 36: I, 52. 

Shaw, R. N. (1938). Pituitary extract in cat- 
tle practice. Lederle Vet bulletin 7; 1, 9. 

Skierven, O. (1956). Acta Endocr. Suppl. 26. 

Traincn, D. (1965). Treatment ol retained 
placenta in the cow — A comparison of 
four methods. Refuan Vet 22: 45. 

Tsotov, V. (1962). Nauch. Traud. Vish, Vet 
Med, Inst. Sofia. 10: 325-334. 

Vanderplasscbe, N. and Martens, C. (1961). 
The influence of estrogens on length of 
gestation and on retention of the placenta 
in dairy cattle. Proceedings 4th Int. Congr. 
Anm. Reprod. Hauge 3: 671-678. 

Vinattierf, E; IlajTV'ard, A. H. S. and Artioli, 
D. (1947). Vet Rce. 57; 509-511. 

Wetberin. C. D. (1965). Treatment of cows 
with retained foetal membranes — • A brief 
review. Canadian Vet. J. C: 290-294. 

Wingvist, G. (1959). Acta. Vet. Scand.. 1: 
27-40. 



78 REPRODUCTION IN FARM ANIMALS 


those in tetanus and consists of admini- 
stration of tetanus antitoxin, parenteral 
and intra-uterine antibiotics and tran- 
quillizers. Good nursing is a must. Re- 
covery may ensue if attended to in 
time. 

Vni. POSTPARTUM PARALYSIS 

Post partum paralysis is less common 
than antepartum paralysis and most 
commonly obser\'ed in mare, cow and 
other species. The most common forms 
of paralysis arc gluteal, obturator and 
peroneal nerve paralysis which are 
brought about by pressure of foetus on 
gluteal nerve during hiplock dystolda 
and injury to peroneal nerves. Forced 
traction on the large foetus may also 
lead to paralysis. Depending on the se- 
verity, one or both limbs may be affect- 
ed. The animal is unable to rise, if 
bilateral, but may stand with one limb 
raised, if unilateral. In obturator para- 
lysis, the animal stands with limbs ab- 
ducted. The course of the disease may 
last for iveeks or months and the prog- 
nosis is usually good. 

Diagnosis 

The condition should be differentiated 
^v'itl^ the aid of previous history and 
also from milk fever, metritis, inflam- 
mation of spinal cord and meningitis, 
injuries or pelvic fractures. 

Treatment 

Good nursing lis essential, abducted 
limbs may be tied by means of straps or 
ropes around fetlock or hocks. Massage 
of limbs, use of stings and nervine tonics 
may be useful. 

Other puerperal infections viz. salpin- 
gitis, metritis, ccrs’icitis and vaginitis 
have been described in details else- 
where. 
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In the bitch and cat, manual pal- 
pation ot the enlarged abdomen will 
rive an indication oE the number o! 

foetuses in uterus. Continuous vomm 
ing and thirst should be viewed with 
concern. 


Spedfic Examination 
Large Animals 
Specific obstetrical 
he mrried out in dean and 
roundings taring due 
safety oE the operator and the auim 
Obstetrical instrument “/“I 
(List) he kept ready and the a" "d <1011 

prep-ed to 

tual examination. It is facili* 

evacute the rectum „n,plica- 

tate manipulations and avo P 

tions. AEfer thoroughly cleamng the eK 

temal geniulia and P®""e hands, the 
washing and '“'’"gating vagina, 

operator passes the hand m *e v g^^^^ 
During this examination he na 

if there is “d by malhandl- 

or uterus possibly caused y 

ing by laymen. obstruct- 

Pathological conditio 
ing the vaginal passage shouia 
noted Examine the birth canal lE u « 

dilated, moist, dry, .oedematous, nea ^ 

tic or twisted (torsion). the 

parts are not in the vagina P ^ilata- 
Lrvix should he jammed fojjd^_^^ 
non. Examine i£ the » ;£ ,he 

are intact or ruptured. 
foetus is dead or aliv_. nulled 

foetus is decomposed h^ position 

out easily. The presen > 
and postLe oE the ‘t^d 

gical detects, should be de^f by 
The Eore-limbs can h^ idemified 
the planter surface oE “ joints 

downuards and s,.,,..,on hoot 

_ fetlock and knee _ bemee^^.^^ 
and elbow -whereas in cas 
ihc volar-surface of the 
wards and there is only one joint feuocx 


ioint between hoof and hock. The joint 
movements are independent in the tore 
limbs, Bexion occurring in the same 
direction while joint movements are in- 
terdependent in hind limb. In some 
cases repulsion o£ the foetus may be 
necessary in arriving at correct d.ag- 

Such an examination would lead to 
accurate diagnosis for deciding the fur- 
ther line o£ action for relieving dystoria. 

List of Obstetrical instruments and 
appliances : 


Instruments 

1. Obstetrical set preferably Thyges- 
sons embryotomy set. 

2. Two cords — 4-5 feet long, H inch 
thick with loop at one end. 

3. Nylon calving ropes. 

4. Two blunt hooks-Large and small. 

5. Two sharp hooks-Large and small. 

6. Lunds anal hook. 

7. Repellar 

8. Guarded embryotomy knife. 

9. Cutis seperatOL 

10. Bone saw or chisel. 

11. Obstetrical chains two. 

12. Epidural set. 

13. Krey-Schottlers hook. 

14. Clinical thermometer. 

Medicines 

(al Stimulants: Coramine. 

(b) Sedatives: Chloral hydras, Chloro- 

form. ... xr 

(c) Uterine stimulants: Pituitrm, Mc- 
thargin. Calcium boro gluconate. 

(d) Antiseptics: Dettol, Savlon, Pot. 

permanganate. _ 

(e) Lubricants: Obstetric jelly. Com- 

mon oil. _ . ^ 

(f) Injections: Xylocaine. Proramc 

Penicillin, Terramyan. 

Others : Soap. Towel, Lea*" 
protective clothing. Cotton. Tincture 
iodine. 


Chapter 8 


General Considerations 

Approach to an Obstetrical case 

Every case of dystokia by itself con- 
stitutes a clinical problem and correct 
diagnosis of the condition is necessary 
in obstetrical practice. Prior to hand- 
ling of dystokia cases, complete history 
of the animal should be obtained. His- 
tory should include: (1) Duration of 
gestation to know if it is full term or 
premature (2) previous breeding re- 
cords such as primipara or pluripara, 
any troubles during previous parturi- 
tion including twins, monsters etc. (3) 
information about housing, feeding, 
management and exercise during preg- 
nancy (4) any disease noticed during 
gestation period (5) Since when the 
symptoms of restlessness, anorexia have 
been noticed (6) onset and nature of 
straining-weak, intense, regular and 
duration (7) when the straining has 
ceased (8) time of appearance of water- 
bag, its rupture and type of foetal fluids 

(9) in multiparous animals enquire about 
the number of young ones bom already 
and their condition — living or dead 

(10) nature of earlier attempts to re- 
lieve dystokia (11) note if any of the 
foetal parts have appeared at the vulva 
(12) ascertain if the animal is com- 
pletely or partially off feed. Vomiting 
may be noticed in dogs and cats. 


in Obstetrical Practice 

(13) note if there is tympany and whe- 
ther the animal is exhausted (14) note 
the condition of mammae and observe 
if there is oedema. 

Special attention should be paid to 
the duration of labour pains and stage 
of parturition. ’ If there is delay of over 
24 hours and cessation of labour pains, 
then it may indicate a dead foetus, ex- 
hausted uterus, total loss of foetal 
fluids and beginning of’ putrefactive 
changes. 

General examination of the animal 

Before handling any obstetrical case, 
the general condition should be noted. 
Pulse, temperature and respiration 
should be recorded and any deviation 
thereof be considered with concern. 
Visible mucus membranes should be ob- 
served to get an idea of internal hae- 
morrhage or shock. 

The condition of the exposed foetal 
parts will give a clue as to tvhether the 
foetus is alive or dead. 

There is a possibility of obturator 
paral)’sis ,or parturient paresis in cases 
of prolonged recurabenq' which should 
be ruled out. The nature of the dis- 
cliargc should be carefully observed for 
putrefactive changes or injuries in the 
genitalia. 
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Season 

Summer 

Monsoon 

Winter 


Table 13 

SEASONAL INCIDENCE OF DYSTOKIA IN BUFFALOES 


Maternal Foetal Total 



3.42 

Gudi and Deshpande (1975) 

8.10 

9.30 

5.46 

Deshmukh and Kaikini (1975) 
Gudi and Deshpande (1975) 

59.30 

76.80 

Deshmukh and Kaikini (1975) 

3.01 

Gudi and Deshpande (1975) 

7.00 

13.90 

Deshmukh and Kaikini (1975) 


dancerous in the mare since the labour 
is mmultous, the difficulty is inareased 
due to powerful straining and the toal 
may not live beyond four hours due to 
peculiar type of placentation. The foal 
undergoes rapid rigor mortis, decornp^ 
sition and emphysema sets in 
its sire. The long neck and limbs of 
the foetus are difficult to manipula e. 
Injuries of genitalia become sept 
endangering the life of • 

In the ewe, postural abnormalities 

are very common particularly 
there 7re more than one foetuse^ 

Developmental irregularities <>« 

relatively common. M allace ( ) 

ported that 15% dystokia in sheep 


were due to incomplete dilatation of 

cervix-'Ringivomb'. _ 

In sows, uterine inertia and pelvic in- 
juries are relatively more common 
causes of dystokia. _ Two foetuses 
simultaneously presenting at the pel- 
vic brim is another cause (Beae, 
1976). 

In bitches, dystokia is quite common 
due to large size of foetuses. Incidence 
is highest in small (toy) breeds.^ How- 
ever, dystokia is less common in dogs 
bred under natural conditions. Freak 
(1962) in his studies on canine >lyst^ 
kia recorded an incidence of ‘18.16% 
maternal and 51.84 foetal types 
(Table 14). 


Type 


A, Foetal 
Ds'stokta 
(Otetnictive) 


Table 14 

dystokia in canines (FREAK, 1962) 


Condition 

Relative oversize-one or 
more pups 

No. 

77 

Absolute oversize 

Monstrosity or gross abnormality 

15 

2 

Malpresentations without posterior 
presentation 

12 

Posterior presentation of first pup. 

35 

Total 

141 





Chapter 9 


Maternal 


The term dystokia is used to indicate 
various types of obstructions in the pro- 
cess of parturition. Dystokia occurs 
when parturition in general and the 
first and second stages in particular are 
prolonged and when artificial aid be- 
comes necessary for extraction of the 
foetus. The word is derived from Greek 
"Dys” difficult and “tokos” birth 
as against Eutokia normal birth. 
Dystokia depends upon the degrees of 
resistance as opposed to expelling 
powers. This resistance may be due to 
two factors: 

(a) Maternal dystokia due to abnormal 
conditions of the genital passage of 
the dam. 

(b) Foetal dystokia due to mal-presen- 
tations or abnormal conditions of 
the foetus. 

The severity and frequency of these 
conditions vary in all the domestic 
animals. It is more common in the 
bovine 3.3 per cent (Williams, 1943). 
The incidence is much higher in dairy 
breeds than in beef and draught. It is 
more frequent in primipara than in 
pluripara and in those animals having 
previous history of pathological condi- 
tions in any part of the genitalia. 

Leech el al, (1960) estimated that 
the national incidence of dystokia in 


Dystokia 


Great Britain was 1.78 per cent. Linde 
(1963) observed the incidence of dysto- 
kia varying bet^veen 6.8 per cent in 
pure bred SRB cattle to 15.6 per cent 
when they 'vv’ere crossed •with Charolais 
in Sweden. Bane (1964) showed varia- 
tion in the incidence of dystokia in 
SRB heifers depending on the breed of 
calf’s sire. Grommers et al, (1965) re- 
corded 10.8% dystokia out of 1|S91 
calvings in Holstein-friesians. Ekes Bo 
(1966) observed the incidence of 
10.3% out of 4,616 calvings in Swedish 
breeds of cattle. 

Deshmukh (1975) in his studies on 
problems of parturition in buffaloes re- 
corded a higher incidence of foetal 
dystokia (74.40%) than maternal dystokia 
(25.60%). 

Gudi and Deshpande (1975) reported 
an overall incidence of 4% dystokia in 
buffaloes of which- 1.7% were maternal 
and 2.3% of foetal origin. 

The season wise incidence of dystokia 
in buffaloes is presented in Table 13. 

The high incidence of dystokia obser\'' 
cd during monsoon season may be ex- 
plained on account of die fact that 
more calvings occur in that particular 
season. 

Dystokia in mares is less common- 
1.1% (Von Ottingen, 1921). Dystokia is 
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consists oE inducing abortion or forced 
traction failing which embryotomy or 
cesarean may be resorted to. 

2. Failure of cervix to dilate 

Failure of cervix to dilate completely 
is a common cause of dystokia in cattle 
and buffaloes. Gudi and Deshpande 
(1975) recorded an overall incidence of 
this condition as 0.8% and 46.6% of 
the dystokia cases studied. This condi- 
tion may occur both in heifers as well 
as in pluripara. In the latter group the 
condition is due to fibrosis of cervix, 
subsequent to injury during previous 
parturition. It may also be due to 
hormonal imbalance. 

The animal shows weak labour pains 
transient in nature. The animal' strains 
continuously leading to exhaustion. 
Vaginal examination reveals that the 
cervix is not properly relaxed. Force 
traction in such cases is bound to cause 
cervical tear. Foetal limbs are occa- 
sionally felt in the fornix. 

In such conditions however, there 
will be no further dilation even after 
several hours. In abortions too, the cct 
vix fails to dilate properly and the 
foetus is retained which subsequenUy 
undergoes maceration. Incomplete i a 
tion of cervix may rarely be encount 
ered in uterine torsion. 

Various methods have been tried to 
dilate the cervix such as hot and co 
water packs on the loins, warm water 
enema, sterile rvarm w'ater ^ ^’3gIna 
irrigation or mechanical dilation with 
digital manipulation or instruments. 
However efficacy’ of such treatment is 
doubtful. Hormone therapy (estrogens) 
in sudi cases may be of some . 

Incomplete dilation of 
womb) is a major cause of d)StoI;ia 
ewes — 15% 


3. Vaginal Cystocoele or Hernia of 
bladder into Vagina 
This condition is ' occasionally en- 
countered in cow, buffalo and mare 
during parturition when the urinary 
bladder lies in vagina or vulva. There 
are two types: ' 


1. Eversion of bladder through the 

URRTHRA 

This frequently occurs in mare as a 
result of great dilatability of urethra 
and the vigorous straining efforts. The 
everted organ occupies the vulva and is 
seen inbetween the vulval lips as a red 
mass with two openings of ureters and 
meatus urinarius cannot be located. 
The bladder is empty svith a corrugat- 
ed mucosa. There is continuous dribbl- 
ing of urine. 

2. Prolapse of bladder 

This takes place through rupture of 
vaginal floor and the bladder lies in the 
vagina svith its serous coat outeimost. 
It increases in size gradually and 
meatus urinarious can be palpated. It is 
a smooth fluctuating mass. 

Treatment consists of overcoming the 
straining by svay of epidural anaesthe- 
sia svith or without narcosis. This is fol- 
losvcd by retropulsion of foetal parts 
occupying the vaginal passage. In case 
of eversion, it is necessary to invert the 
organ by manipulation and in rase of 
prolapse to replace the organ in the 
pelvic cavity and to suture the ruptured 
v-aginal floor. 

4. Uterine torsion 

SYNONA'MS 

Uterine torsion, contorsio uteri, utc- 
rinc volvulus, tsvisting of uterus on its 
long Rxis. revolution of uterus, torsio 
Uteri. 



84 REPRODUCTION IN TARM ANIMALS 


Table 14 (Contd.) 


Type 

Condition 

No. 

% 

B. Maternal 
dystokia 
(Obstructive) 

Abnormality of maternal soit 
structures 

Pelvic abnormalities (accidental) 

4 

1 



Slackness of abdominal walls 

3 



Total 

8 

— 

C. Inertia 

Primary inertia 

41 



Secondary inertia 

Nervous involuntary 

44 



inhibition of labour 

Slow initiation of labour 

17 



(Hormonal ori^) 

„ t* (Subclinical 

eclampsia) 

1 



7 



Abortion near term 

2 



Death of foetus prior to whelping 

10 



Co-incident illness 

1 



Total 

131 

48.16% 


Grand Total 

272 



In cats, the incidence o£ dystoUa is 
comparatively low. 

hlATEUNAL DYSTOKIA 
Causes o[ maternal dystokia arc as 
under: 

1. Pelvic Abnormalities 
Dystokia due to pelvic abnormalities 
or injuries to pelvic bones is rare. Any 
general or partial diange in the shape 
of pelvis is serious. Pelvic abnormalities 
may be due to radiitis, depression of 
saentm, exostoses, fractures of hip 
bones, callus formation (Fig, 19), tum- 
ours, dislocations of hip joint, small 
pelvis for ss"ani of full phpical develop- 
ments and projection of anterior portion 
of pubis. 

DcshmuUi (1D75) recorded an ind- 
dcncc of 1.20% qscs of d)*sioUa due lo 
pelvic deformity in bullalocs. 


Kunthawar and Kaikini (1968) re* 
corded a rare case of maternal dystokia 
due to pelvic constriction in a homed 
goat. 

Prognosis in such cases is usually 
grave and such animals should not be 
re-bred. Approadi to relieve such eases 



ric. J9. Abnormality ol pelvis due to 
callus formation. 
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axis The ovarian end is a narrow base 
on which it rests -whereas the body of 
uterus remains fixed and therefore the 
nongTa\id cornua which is nonfunc 
tional gets twisted along with its hga 
ments on account of instability of 
uterus and consequent torsion follows 
this being explained as a gravitational 
accident (Chauveau 1891) 

According to Goubaux the cornua 
increase in length but attachment of 
broad ligaments to inner flanks of ihum 
remains fixed Projection of cornua one 
to tivo feet or so beyond the broad hga 
ments leads to torsion Combination of 
these two explanations may be con 
sidcred for understanding the mechan 
ism of torsion 


(b) Functtonal anatomy 
The manner in which the cow lies 
down and gets up is peculiar She goes 
down on hnccs first while sitting and 
elevates her hindquarters first before 
getting up Every time she docs so ic 
gravid cornua is suspended m the 
abdominal cavity for some time 
slight fall or slip during this time or 
even a butt by a neiglihoiiring cow m y 
predispose to torsion 
(c) Attachvinjt of amnion 

Partial attachment of amniotic 
the allantoclionon m boaincs pr 
'cs to torsion of uterus as 


Molcnt foetal mosements 


Tlic foetus 


m lateral reaimbent position 
pregnanes while changing to 
one m later stages mas drag the 
along with Its Molent ^tiosements 
mg to torsion In soli|>eil' the 
IS more oi less free from uterine u 
and therefore torsion is rare 


earh 


there was good fixation This fixation is 
lost avith advanced pregnancy avhen the 
uterus IS outside the bursa This crea 
tes more space for the free mo\emcnt 
of the organ and predisposes to the 
utenne torsion Normally, the nongra 
vid cornua lies in the bursa (Fig 20) 



A 



Ml Rf’ 'ion of 

f re cr'Oi 'ch’’ 

1 1 (lOJM opinrvl il 
lies de the barsa si-p 
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Definition: 

Torsion o£ uterus is defined as twist- 
ing or revolution of uterus on its long 
axis. It is common in cow and buffalo, 
occasionally in ewe and goats but rare 
in mare, bitch and sow. About. 90% of 
torsions in cattle are observed only at 
parturition. This condition is of great 
scientific and economic importance in 
cattle. 

History 

Uterine torsion was first described by 
Boutrollae in 1766 and later by Lacoq 
(1837). Richncr (1840) advised rolling 
of body in uterine torsion. Uterine tor- 
sion has since then been recorded by 
several veterinarians. ■ ' - 

IsaDENCE 

In most of the countries, uterine tor- 
sion is common in dairy cattle, the inci- 
dence and relative frequency varying 
from country to country, breed to breed 
and depends largely upon the animal 
husbandry practices and rearing con- 
ditions in vogue. The incidence was as 
high as 9.4% (201 in 2132 dystokia 
cases) reported by Johnlk ' (1920). 
20.25% dystokia cases in S\nl 2 crland 
were due to uterine torsion (Rolirbras- 
scr, 1963). According to Lagerlof 
(1957).- the incidence iras high in 
Northern Sweden probably on account 
of hilly tract. Van Dcrkaay (1950) re- 
ported incidence of uterine torsion, as 
10% in Holland (229 cases out of 2279 
dystokias) during 1936-40. 

Bach reported 183 cases of uterine 
torsion of which 15 had to be slaughter- 
ed and only 67% calves were viable, 
whereas Wy.ssmann had 38 cases in 100 
dystokias (38%). Levens reported 103 
out of 910 cases (11.3%). Accortling to 
Johnik (1950). out of 2075 <lystokia 
cases attended by him. 197 (9.5%) were 
due to uterine tonion. May (1950) 


found that 30% of. total dystokia .cases 
attended in German mountainous areas 
were due to torsion. Grabhcrr (1949) 
attended 594 dystokia cases and. found 
torsion in 200 (33%). 

Uterine torsion was observed -in 
7.67% out of 1555 cases at New York 
state Veterinary college during 1945- 
53, with 11% mortality. The figures 
from the same institution for the period 
1925-45 indicate 225 out of 1703 cases 
(13.2%) with 18.1% mortality of dams. 

Van Egman and Matthijsen (1962) 
recorded a case of uterine torsion of 
nongravid horn. This 'ivas associated 
with hydrallantois, whereas Williams 
(1943) reported a case in which nongra- 
vid horn with torsion contained pus. 

The incidence of uterine torsion in 
Surti buffaloes is relatively high. It 
ivas‘ 38.7% (1300 rases out of 3357 
dystokias) attended by Amul veterina- 
rians during 1963-69. In only one'Cise 
uterine torsion •was associated with 
twin pregnancy. The figures from 
Aarcy Milk Colony indicate' uterine 
torsion to tlic tune of 7-8%. 

Causes * ' , " 

Various causes have been pulforih 
to explain the occun-cnce of uterine 
torsion and they are grouped as under. 

I. Predisposing CAUSES ' 

(a) .Anatomical ... 
r -In -cow,, the cornua arc curved, the 
greater cur\’ature being dorsal lies free 
in the abdominal cavity and is 
supported .by. nimcn, viscera- and 
abdominal .tunic. The broad r llga- 
meuLs arc altaclied dor.so-latcrally 
to the ventral am*aturc and uterus is 
suspended by these ligaments. The 
uterus is in the form of an arc or U 
shaped loop witli ^•agin.^ and ovaiy* 
either ends of the arc'Twistlng invol- 
ves rotation of this arc on its transverse 
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Nature of Uterine Torsion 

(a) Stage of pregnancy at which 

TORSION OCCURS 

Uterine torsion is usually obsereed in 
advanced gestation period and is com 
monest during later part of 1st sta^ or 
early part of 2nd stage of labour 
(Roberts, 1956, Grabherr. 1949) Occur 
rence of torsion in early pregnancies is 
however not uncommon (Johnik, ISoO) 
Out of 239 cases in surti buffaloes, 186 
were observed at term. 29 between 9th 
and 10th month. 12 in 8th and 9th 9 
in 7th and 8th and 3 “ and 7tli 
month of pregnancy (Chothani, 197-) 

(b) Direction or torsion 

The torsion may occur in two oppo 
site directions i c when upper sti ace 
becomes left lateral or right lateral ran 
stituting left or right torsion In oilier 
words die torsion may he ''“'■wise or 
anticlocUMse Richter *100 
(1900) recorded 00 to 70% riglit tonions 
The high incidence of right tor 
Sion might he due to presence of nimen 
on left side if the riglit horn is graii 

right torsion may ocair and sRc sc 

Giabhcrr (1919) recorded 0- „ rig 
torsions Of the 239 cases in surti him 
Iocs 2S1 torsions ^^erc 
onl) 8 on left side (Chotlnni, <- 

(c) DrcRFF or TOR*nON 
Torsion imoUcs ntenis I>od\, 
and Tlic ccniN and 

m l>ccomc*: twistctl in a ^ ^ 

ncr followed h\ nricturc of 
throngh o. l>ccnme. 

Tonion nta\ l>c ctnnpleic or 
Inaimplcte torsion n nio't com 
Mthouch it is difTicult to avrenain cc 

Trnh wiih matheinatial 
decree of torsion it nas I'e ^ ^ 

^ dej'erdin^ upon t> e i 
n‘'*ation iiten’s. 


1st degree — Quarter torsion (1) imol 
ving about 90°. 

2nd degree — Half torsion (t) Imolving 
about 180° 

3rd degree — Three quarter (3) imols 
ing about 270°. 

4th degree — Complete torsion (1) in- 
\ oiling about 360° 

Wlicn the organ makes two complete 
turns the result is double torsion Dou 
hie and multiple twists arc rare 

In cows, 90” and 180” torsions are 
more common than 270” and 360” 
Berch (1903) ohsened only 2 torsions of 
360° in 183 torsin uteri cases wherras 
Humcr found only one of 360” in 700 
cases studied In Hanoscr clinic, out of 
119 cases of torsion 71 were between 
90° to ISO". 59 of 270” and 16 of 
360° Grabherr (1919) recorded 51T of 
00”. 13% of 180” and 1% of 270’ In 
surti hiifralocs of tlie 239 casts 59 wtre 
of 90”, 48 of 180”. 55 of 270° .and n of 
360° (Chothani. 1972) 

(d) SlTT OF torsion 

The IsMSt ornirs usiialh in front of 
pclsic biam The twist mas lie found at 
the poslirinr end of external os (post 
cetaical) or on the IkkIs of lilenis in 
front of os titeri inlerniim (pre cersiral) 
the former lieing more eomnion Johnik 
(|9j0) olistrsetl mils 3 cues of preeersi 
ol torsion out of 197 rases studied 
sshereas in siirti buffaloes out of -39 
mses onls 6 were precersical Van.ler 
Kaas (1919y ofisersed one in 299 rases 
(r.g 2la3 

( 
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than Murrah or Mehsana and Berari 
(Chothani 1972; Kaikini, 1977). 

(f) Disease 

Animals that have suffered from foot 
and mouth disease are prone to have 
torsion. The foot lesions affect the ivay 
in which animals lie do^vn or get up 
(Grabherx, 1949). 

II. Environmental 

(a) Narrow platforms 

Narroiv standing space restricts the 
movement of animals. In case, the stand- 
ing space is narrow, the animal may 
have to remain on knees for long time 
before getting up. They may stand in 
urine pit or in manger. They may roll 
from side to side while lying down. All 
these conditions predispose to uterine 
torsion. 

(b) Hilly pasture 

The inddence of torsion is high in 
pastoral countries n'hcrc the region is 
hilly, broken or intersected and there- 
fore seen more in animals who arc on 
pasture rather than those who arc 
stabled. Tapken cited by 'Williams 
(1943), observed it to the tunc of 2,7% 
when animals were at pasture. 

(c) Confmement tvitU lack of 
exercise 

Confinement favours uterine torsion. 
It was obscn’cd in 8.6% cases wlicn 
animals were stabled (Tapken cited by 
Williams, 1913). The incidence is very 
high in buffaloes reared under stabled 
oindilions in Bombay. 

(d) Wallowing habits 

Amul veterinarians have obsened in 
Surti buffaloes, that advanced pregnant 
animals when taken for grazing or 
watering, roll in the mud or pond and 
also smnd on knees wlnle drinking 
water. Tlic ponds may h.avc slopy floors. 


Slip or fall during svallowing may pre- 
dispose to uterine torsion. 

(e) Malnutrition 

Malnutrition may result in weakness 
of ligaments and lack of uterine tone 
(uterine atony). According to Afay 
(1950) the uterine tone decreases during 
later stages of pregnancy and therefore 
predisposes to torsion. 

III. ExemNG CAUSES 

(a) Foetal movements 

Sudden violent foetal movements due 
to sudden jerks or blows or after intake 
of cold iratcr may lead to torsion. These 
spontaneous, energetic, irregular move- 
ments cany the uterine cornua along 
witli foetus leading to torsion. Malposi- 
tion may assist in occurrence of torsion. 

(b) External injury 

Slips or falls on hind quarters, horn 
thnist (butting) by neighbouring cow in 
the flanks, rolling, .stniggling during 
casting, fall while jumping over a ditcli 
or hedge, slip while descending a hill, 
tympany, sc^'e^c toil, deformity etc. arc 
some of the important causes of torsion. 

(c) Irregular movements of pregnant 
animal 

■Violent and irregular movement of 
dam during pregnanq’ may cause tor- 
sion. These movements arc more com- 
mon in primipara than phirip.ara. Tlic 
primipara becomes relatively more an- 
xious and lies down and gets up more 
frequently, throws herself on one side 
or cs’cn rolls. Out of 239 torsio cases in 
surti buffaloes, 100 were in primipara 
(41%). 48 in 2nd lactation (207?). bO in 
the 3rd (20%). 16 in the 4th (6%). M in 
the 5ih (5%) and 11 in Cih lactation 
(4%) (Chothani. 19/2). 
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ion is evident from the amount of ten- 
ion on broad ligaments and arteries. It 
s difficult to palpate the uterus. Position 
)£ the foetus in utero in advanced preg- 
rancy may indicate the degree of tor- 
don. In majority of the cases of uterine 
torsion, the anterior portion of vapna is 
involved, the vaginal walls are sl'8*|'*y 
twisted resulting in stenosis. In c 
torsion, the spiral folds are 
fonvard and do^vmvard from the dorsum 
of vagina to the left (anti-dockwise). In 
right torsion the folds spiral downward 
and fonvard to the right side (doeV 
wise). The dorsal vulval commissu 
may be pulled to the left or right side 
which L he markedly obsen^d 
Tumefaction of tulva is not marked and 
it remains dry. . 

In severe cases of tmsion 
nancy, the blood supply is ^ * 
interfered with due to *. ^ 

animal may show complete ano * 
constipation or foetid diarr lo . 
pended ruminations and '^^**^* nuicK 
\ity, very rapid and iccah p« ’ ^ , 

respirations, expiratory grun . 
to subnormal body 
extremities and difiiadt micturi 
to imolvcmcnt of bladder m ti c 
Shock, collapse and dead, m- > 

.sithin 21-72 hours. The loci 

die, become cmph)scmatons a • ^ 

V become mummified ♦ 


rate or may become 1”“'*** toon 

mitic foetal cad.iscr ("dham. ) 
The rectal „ evtm 


either absent or mild and intermittent 
as the entrance of foetus in pelvis is 
obstructed by the twist. Inspite of the 
history of initiation of labour for orer 
8-18 hours, no progress in the process 
of parturition is obsersed. 

Respirations arc increased and heart 
rate is elevated to 80-100 per minute. 
In cases with complications of ntcrine 
gangrene, niptnrc of utems. cmpli)- 
sema and other tovic conditions, rapid 
and weak pulse, subnormal body tem- 
perature. cold c-Ktrcmitics and possffily 
foetid diarrhoea may he present, ^le 
dors.al vails al commissure is pulled to 
one side either to the left or right. 

It the twists is of 90“ - ISO . d.s- 
charge from the sagina is noticed. In 
such cases, viatcrhng ma) come out if 
ihcrc is cervical dilat.ation and the 
limbs of tlic foetus mav be pushed into 
the vagina due to sescre straining In 
orsionT involving 300“ or more the 
vaginal passage hecomev narrower and 
the cenit cannot he palpated. 

DiaRiiosIs 

Diagnosis !' 

fiirnished bv the ovsner and ssmploms 
exhibited bv die animal Tl.e dngmv 
.is of left or tiglit torsion is possible by 
IKirvagi'nal eaaminalion s.brrcin cork- 
'.crew like ntgae nr miieiis folds vmild 
be pilpateil whicl. ind.mtes the direr 
iwi'i Tl.e m.mlxT of rugae are 


iion • **’' . 

suggesdse of degree of tors, or. ^.e 
, • i;n« arc in Inot 

IS. pimmctritis or c\cn J*” ^ )" 'jri! Thr n'rrihn'i'-s trr 

rine foetus in cases of morm _n.e^ 


sions, 

uterine focins in 
nipturc. 

Ssmptoms of torsion at the time 
parturition 

Tlic s\mptoms ai thi' time ^ 
uuUI The animal l>ecom« 
le^s nnv .hnw colicks ssr’p c 
''“s’.t auorrxia Tl'.e aWem. 
i*'^ cl <cccr«l «ta 5 C of P“^ 
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account of different anatomical posi- 
tions of uterus and ligaments. 

Symptoms 

The symptoms of uterine torsion 
during the gestation period in the 
bovine may be completely lacking if the 
torsion is of a mild degree (45'’ or 90“). 
Jf the torsion is 180'’ or more, symptoms 
of abdominal pain, anorexia, constipa- 
tion, lack of rumination, ^veak and slow 
rumen contractions, rapid pulse rate, re- 
stlessness or colicky symptoms and tread- 
ing or tail switchings may be expressed. 
These symptoms should not be confus- 
ed with traumatic gastritis, indigestion, 
pyelo-nephritis or intussusception. A 


pregnant animal over 6 montlis if 
shotving above symptoms should be sub- 
jected to rectal examination. 

In the right torsion, the right broad 
ligament is pulled downwards under 
the ttvdsted uterine body and vagina 
■whereas the left one is tightly pulled 
across and over the dorsum of cervix, 
corpus uteri and vagina’ towards the 
right side. In left or anti-clockAS’ise tor- 
sion, the right broad ligament crosses 
over the dorsum of t^visted portion to 
the left side and the left one is pulled 
tightly under the twist (Fig. 2]b), The 
middle uterine arteries are slightly stret- 
ched on both sides. The severity of tor- 



A 



Fig. 21 b- Diagramatic sketch ol nonnal posIUon of uterus, broad ligaments and 
vagina (A) ISO* right torsion of uterus (B), I80* Left torsion of uterus (C). 
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(b) Use of instruments 

When correction by hand per vagi 
num is not possible, the use o£ detor 
Sion rod as described by DeMott and 
Roberts (1945) or Derreau’s_ utenne 
retroverser or Camerer s torsion or^ 
may aid in the detorsion The latter is 
being extensively used It consists of a 
75 cm central rod tilth pronged fork 
on one end and a tiooden cross handle 
at the other The cam as aids are tied 
to the forelimbs of the foetus if accessi 
ble and the prongs of the fork are in 
sorted in the cuffs as high as possi c 
The detorsion is effected by rotating t e 
crossbar in the desired direction 

3 Abdominal Ballotmcnt 

licncsch and 'Wriglit (1950 
mended ballotmcnt as an aid 
correction of torsion through t ic 
canM or in rolling the co^s In i ' 
torsion, assistant on the left side P 
(lossms'ard and imsard m the pj^ 
left flank region s\hcrcas the ass 
on the right side pushes 
imvard in the losscr right ^^nk reg 
In right torsion the upper ng i 
and loner left flank arc pm 
•trongli by dosed fun TIte assi 
pmh aliermtely at regular '"'"'ll 
quick succession siliidi ciuscs i je 
to Toll from side to side and l e^^ 
lant suing is of gr 


4 Abdominal Taxis, L.aparotomy 
FOR IVTRA Abdominal Correction 

The operation can be done in stand 
ing position 6" — 8" long incision in 
the right para lumbar fossa is taken and 
uterus exposed In case of right torsion 
the hand is passed bcloss the iitenis and 
above the uterus in case of left torsion 
The foetal parts arc seired and it is 
rocked up and doum and turned to the 
opposite side of torsion Houcser pre 
sence of adhesions licavy ucigfu of 
uienis its smooth slippers surfaces and 
limitcrl space interfere ssitli tfte 
operation 


5 CrBARIAN 

If much time has been alrcrds lost it 
,5 ssorthulule to rclicsc ific foetus liv 
cesarian section In cases of incomplete 
dilatation of cervix and dead eniplisse 
matotis foetus or uterine rupture, 
ccvarian is of great value 

The general condition of coir ami 
birth canal and the u'eriis should Ik- 

examined raref, Ills rctuonuis intirnil 
blceshng due to riiptute tf lirg. seas, Is 
retained plirmta seplic netrrlis are 
die common scpiellie to tors... user, 
and require approp-n’e [ ill.isise lirit 
mruL 
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Prognosis • 

Prognosis of torsio uteri occurring 
prior to parturition depends upon the 
degree of torsion, severity of symptoms 
and its duration. Prognosis is fair to 
good in mild cases. It is good in early 
diagnosed cases of 180® to 270®. In 
severe and neglected cases, prognosis is 
grave. 

Treatment 

Detortion of the uterus is of prime 
importance and can be effected by one 
of the following methods: 

1. Rolling of the dam. 

2. Rotation of foetus 
Abdominal ballotment 

4. Laparotomy 

5. Cesarean section 

I. Rolling of Tirn DA^t 
This method is the simplest one for 
relieving uterine torsion. Rolling may 
be done on a slope. Sedatives such as 
chloral hydras, largactil or sequil may 
he administered in excitable animals. 
The udder should be emptied to avoid 
possible injur)'. The front and hind 
limbs are secured separately. Tlic 
object of rolling is to suddenly and 
‘ rapidly rotate the cow’s body in the 
same direction as that of the twist. The 
iiicnis remains stationary during 
rolling. 

After ascertaining the direction of 
torsion accurately the cow is laid down 
in lateral recumbent position on the 
same side as the direction of torsion. 
The cow should be rolled in the same 
direction as that of torsion in rapid 
successions and coordinate pulling on 
the ropes tied to the fore and lund 
limbs. After the cow has been rolled 
through 180®, her body must be push- 
ed slowly over the legs and sternum so as 
to continue tbc rolling in the .same 
direction. It is advisable to Veep the 


hand in vagina or to grasp the foetal 
parts while the rotation is being 
effected. It is very necessary to examine 
the t'aginal passage to find out if the 
rolling is effective. This can be judged 
by the relaxation or tightening of the 
vaginal mucous folds. If the rolling has 
been effective, the cendx becomes dilat- 
ed and foetus can be palpated. On suc- 
cessful termination of the rolling, 
foetal fluids gush out of the uterus. If 
the vaginal spiral folds get tightened it 
indicates that the rolling has been done 
in •wrong direction. In such cases the 
direction of rolling should be reversed. 

Rolling can also be done on the spot. 
The animal is placed on the back, the 
limbs arc tied and the animal is rocked 
from side to side. 

2. Rotation of Foetus 

(a) Direct detorsion of foetus per 
vagimim or vaginal taxis 

In this method, the foetus and uterus 
arc rotated through the birth canal. 
Majority of the torsions are usually diag- 
nosed at the time of parturition when 
the cervix is relaxed and dilated and 
since most of the torsions arc less than 
360®, tlie foetus can be grasped and 
rotated by the hands passed through the 
twisted vagina. Hind quarters should 
be kept in an cletTitcd position. Strain- 
ing may be controlled by epidural 
anaesthesia and the passage lubricated, 
if dry. After the correct diagnosis, hand 
is introduced deeply as far as possible. 
Tltc foetal limbs or head is grasped and 
jerked swiftly in the opposite direction. 
Care should be taken to avoid rupture 
of waterbag since the foetus enclosed in 
waterbag gives a better hold for swing 
movement. Benesch and Wright (1951) 
advised initiation of foetal reflexes by 
pressing on eyeballs of foetus, svhich 
assists in correction of early cases of 
torsion. 
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animal tries to suppress abdominal con- 
tractions leading to uterine inertia. 
Transport oE high pregnant animals 
over long distances is also a cause for 
inertia, possibly on account o£ stress. 

S^TklPTOMS 

The animal sho^vs all signs o£ parturi- 
tion such as mammary activity, pelvic 
changes, dilatation of cervix and pre- 
sence of foetus in its membranes at the 
pelvic inlet. The animal may show few 
abdominal contractions but there is no 
progress in tlie process of foetal expu 
sion. 

Treatment 

Immediate treatment should be 
rendered when it is known that secon 
stage of labour has commenced but mui- 
out any progress. In large anima s, 

rupture of membranes, correction ot mat- 
presentation, if any, sufficient lu ri 
tion and gentle traction of the f^tm 
often proves useful. In i 

intravenous injection of 500 , 

calcium borogluconate (25%) . 

results. If the cervix is properly dilate 
and no postural abnormality ex • 
injections of posterior 
or 2 _ 10 ml oxytocin (20 - 00 LUO 
in large animals and 1 — ^ -id 

20 l.U.) in small animals may be . - 
ministered to stimulate uterine 
tions. On failure to release t e 
within 3 to 4 hours by above means, 
cesarian is indicated in bitclies. 

Secondary Uterine Inertia 

Secondary' uterine inertia 
sequent to difOcult labour due - 

haustion of uterine musailaium 
also known as inertia of e.xhaust on. 
Djvtokia is the primary factor in i 
log secondary ulerine inertia. 

Secondary uterine inertia ^ 

all species and can be 
delected earlier. Mal-presentat.on 


mal-positions of foetus, foetal wersize, 
excessive amniotic and allantoic fluids, 
monstrosities, twins, malformations of 
foetus and narroiv birth canal are^ the 
causes of secondary inertia. The animal 
shows no progress in parturition after 
the second stage. In such cases the 
membranes are ruptured, cervix is dilat- 
ed and the birth canal appears dry. 

If dystokia is prolonged, the uterus is 
often tightly contracted around the 
foetus. The uterine muscles anterior to 
cervix contract tighdy in the form of a 
ring and this resembles the retraction 
ring. Bandle's or contraction ring 
dystokia in the human. 

The diagnosis is based on history, 
and symptoms whidi can be confirmed 
by intra-uterinc examination. In multi- 
parous anim.ils, cessation of labour 
pains after the birth of one or two 
voung ones is a diagnostic sign of 
secondary uterine inertia. The pro_gni> 
sis is ^usually guarded. Retained 
placenta, metritis, delayed involution 
and pyometra are the common com- 

’’'‘Thc'’'’esscntial aspect of treatment 
consists of relieving the dystokia after 
appropriate correction, sufficent Uibri- 
c^don and gentle traction on the foetus. 

the presence ot strong contraction 
rings "hich reduce tlic lumen of utcnis, 
embryotomy or cesarian may I.c resort- 
ed to In multiparous animals approach 
to such a case depends upon the dura- 
tion of the labour, number of young 
‘‘°es still unborn, their cond.t.on and 
deerce of uterine infection. In sow. 
bUd. and at relieving of the yo.mg one 
causing di-stoUa often restores the nor- 
nul process. But in prolonged as.^ 
tend or foreceps delivery per rag.mtm 
i, indiated for the rema.mng youo. 
ones. Hsaierotoray should be the *oW- 
o£ operation in rases bestrad 1- ^ 
duradon since all foetuses m the co- 



94 REPROOUCnON IN FARM ANIMALS 


month oE gestation. Sand (1918) observ- 
ed that torsion occurs mostly on the 
right side. Johnik (1951) found ten 
right torsiO'Uteri out o£ 16 cases studied 
by him. In one of the mares the right 
torsion repeated during the next gesta- 
tion on the same side. Quarter torsion 
is more common. 

The causes are similar to those in 
cow. Rolling during colic predisposes to 
uterine torsion. Symptoms are also 
similar to those in the cow but- colic 
is severe. A pregnant mare with colic 
should he examined for the presence of 
torsio uteri. Colon may get obstructed 
and there is difficulty in passing faeces. 
Diagnosis can be arrived at by rectal 
and vaginal manipulation. Prognosis is 
usually serious. The dam and foal may 
perish. Treatment is similar to that in 
the cotv. 

Torsion of uterus in other animals 
Torsion is rare in the ewe and goat. 
In bitch, cat and sow when torsion oc- 
curs it involves only one cornua. The 
affected animal shows depression, 
anorexia, elevated temperature, rapid 
pulse, tense abdomen and shows pain- 
ful gait. The uterus may rupture releas- 
ing foetuses in abdominal cavity. These 
foetuses can bc’ diagnosed on X-ray 
examination or palpation. Under such 
conditions hysterectomy is indicated. 

5. Uterine Inertia 

Uterine inertia is characterised by 
feeble or .absence of uterine contractions 
at or subsequent to parturition. The 
condition is classified as primary and 
secondary. Primaiy’ uterine inertia is 
less common. 

Primary Uterine Inertia 

It is encountered most frequently in 
bitches, occasionally in cow, buffalo and 
sow but rarely in other species.^ 


Causes 

Hormonal , imbalance particularly 
that of oestrogen and oxytocin at the 
time of parturition is the important 
cause of inertia. 



Oestrogen 

Oxytocin 

Normal ’ 
Contractions 

+ + + 

+ + + 

Weak Contractions j 

1 + 1 

1 + + + 

1 "h H — h J 

1 + 

1 

+ + 1 

l + ' 

. j 

■ + J 

+ + 


The’ inertia might be due to primary 
failure of muscles to respond to hormo- 
nal stimuli or failure of hormone release 
necessary for uterine contractions. Indi- 
vidual predisposition (possibly endocri- 
nal) was observed by Wright (1951) in 
eight successive parturitions in a herd 
of 80 Ayreshire cow’s. 

Improper Ca : P ratio in the diet of 
pregnant female may cause uterine 
inertia since it is usually observed in 
hypocalcaemia. Lack of tone or degene- 
rative changes in the uterine muscula- 
ture have been observ’cd often in cases 
of Ivypocalcaemia in Jersey cattle 
(Arthur, 1964). 

Over-distention of uterus as observed 
in hydramnios, foetal giantism, foetal 
anasarca, twins in uniparous animals and 
excessive number of young in multipar- 
ous animals may lead to primary uterine 
inertia. 

Lack oE exercise, adiposity, debility 
and senility may lead to weak uterine 
contractions at parturition. 

Diseased conditions of uterus and 
placentitis during gestation also con- 
tribute to the development of uterine 
inertia. 

Owing to the pain in traumatic 
reticulitis in- cows and buffaloes, the 
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are not accessible for .forceps delivery. 
In infective uteri, hysterectomy should 
be performed since the future breeding 
value of the female is doubtful. 

In the case of dystokia due to uterine 
inertia in cats the females are usually 
exhausted. In such aises “feathering’* is 
found to be beneficial in stimulating 
abdominal contractions. Feathering is 
done by pressing the finger on the dorsal 
aspect of the vagina and drawing it 
backward with slight traction. In case 
fhij is ineffective and if the foetal pre- 
sentation is normal on palpation, oxyto- 
cin 3 to 5 u.s.p. units may be administer- 
ed subcutaneously. If there is no 
response between 30 to 45 minutes, a 
second dose may be administered in 
conjunction with 1 to 2 ml. of 10% 
calcium gluconate intravenously. This 
is in view of the fact that calcium sensi- 
tises the uterus for the action of oxyto- 
cin by providing stronger and sustained 
contractions of the uterus. The use of 
oxytocin is contraindicated in the fol- 
lowing conditions viz, (1) presence of 
abnormal uterine discharge, (2) labour 
exceeding 8 hours, (3) raalpresentations 
of the foetus and (4) small or narrow 
pelvis. In sucli conditions cesarian is 
indicated. Forceps delivery may be 
attempted but is usually of little value 
in multiple foetuses. In emphysematous 
foetuses, ovario-hysterectomy is 
indicated. 

6. Hernia of gravia uterus — 
Hysterocode 

The gravid uterus may slip into or be 
present in umbilical, inguinal, perineal, 
diaphragmatic or ventral hernia. It may 
also slip into the sac formed by the skin 
and cutaneous musdes in cases of 
rupture of the prcpubic tendon. In 
large daring early pregnancy 

uterus docs not extend suflidently 


downward and forward to result • into 
hysterocoele and in later stages of gesta- 
tion it is too large to enter the hernial 
ring. The uterine hernia is therefore 
rare. Hereditary umbilical hernias are 
encountered in all species of animals. 
Gilmore (1952) attributed the cause in 
Holsteins to an autosomal dominant 
gene with low penetrance. 

7. Ventral Hernia 

It is usually noticed during eighth 
month of gestation in mare, seventh 
month onwards in cow and last month 
in the ewe. 

Predisposing causes for hysterocoele 
indude weakening of abdominal mus- 
culature which is unable to support 
gravid uterus apart from direct trauma- 
tic causes such as violent efforts, kicks 
and blows. The site of rupture is 
towards the ventral part of the abdomen 
or on either side of the linea alba, 
usually to the left in mare and to the 
right in cow and ewe. The location may 
also be behind the umbilicus (Fig. 
A-21). 

In the beginning, the swelling of the 
size of a football occurs which rapidly 
enlarges to form a large ventral sxvelUng 
extending from the pelvic brim to the 
xiphoid cartilage of sternum in front 
and upto the level of hocks and anus 
posteriorly. The ^vhole of the uterus 
along with its contents passes into the 
subaitis. In bovines, the mass is situat- 
ed between the hind limbs displacing 
the udder to one side. It is usually ac- 
companied by severe oedema. Calving or 
foaling may become difficult on account 
of inability of abdominal muscles to 
contract. . Straining is therefore not 
forceful to expel the foetus, 

.In sucli cases attempts should be 
made to deliver the young one quickly. 
After the necessary sedation, the animal 
is cast and turned on the back. The 
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gravid uterus slips down due to 
weight ond delivery may effected m 
this position. Intestinal hernia which is 
likely to follow should be prevented. 

The best recourse is however cesa- -p^j^xMENT 
rian or hysterectomy in small animals. 


Prognosis in complete rupture b 
^ve but may become favourable if 
diagnosed early. Re-breeding from such 
females is however not advisable. 


8. Rupture of rre-Fubic Tendon or 

Prepublc Desmorrhexls 

It is most commonly encountered in 

uiare usually in the last two montfe of 

uestation. It is rare m cows and 
Lee the sub-pubic tendon B^^^c 
support to prepubic ^^IeLLoo. 
tendon is absent in horses t 

eventual “XirtenLn 

transverse rupture P abdoroi- 

in front of pubis and ™p by 

nal muscles. It is ? a serious 

extensive oedema ana 
condition. , ^ increased 

Rupture degenerative 

weight on and weight of 

changes due to oe^ Violence or 

foetus and ™"/p„,Uns may be 
trauma such as sev ^ . bydrops- 
an occasional “Use. ' ^dispose 

amuii or hydrops-allauto.s p 
to the rupture. , an extensive 

Rupture is fo}f°^ J sternum m 
oedema extending ^ , pjjj on 

perineum. It is firm, Jution. 

pressure. ^"'Ts^emTratious and pulse 
becomes anxious, re p^ , i-c- 

are accelerated, body '* JL due m 
fuses to lie down Co«apsc^^^_^ 

shock and haemorrhage j^^ch of 

men the leading 

the spine cannot be giant of 

to ‘’lardosis or s^^•ay displaced 

hip is increased since pu reduce 

fonrards. The Hanks smk an 
the transverse diameter oE bou. 
over ilie mass becomes e 


Once the rupture has occurred, the 
treatment is usually unsatifactory. Pre- 
vention in the mare consists of restrict- 
ing the diet and placing her in a loose 
box The teed should be easily digesti- 
ble. Avoid bulky feeds. A well padded 
bandage around the abdomen may 
prove useful. 

If the labour pains have commenced, 
aid is necessary by way of traction since 
the force of abdominal contractions is 
very we.-ik. Careful watch on the animal 
is «sential with regard to the onset of 
labour pains in order to assist foetus by 
traction. Rolling on back or 5id« may 
help in engaging the foetus in the 
luatemal passage. In 
ccsari.in section is of value in the cow 
but rarely successful in the marc. 


9. Neoplasms 

Neoplasms of vulva and vagina arc 
„jc in domestic animals. However, 
they may occur in all species leading to 
d^LSa Benescli and Wright (195 ) 
reported papilloma, sarcoma and sub- 
mucus fibroma of the vulra in cows and 
racinal submucus myxofibroma m the 
hitches Dystokia due to uterine leiom- 
^ma is recorded in the Indian goat 
(Kaikini and Deslimukh, 197a). Cen.cal 
neoplasms are exceedingly rare and 

insignificant as a cause of dystokia. 

10. silseellaneons causes 

Other conditions s^hich may of 

nofLseawokiaincIud^remnann^J 
Mullerian duct in the fo™ ? 
bands in anterior part of 


1 



r\Q.55 Obstetrical forceps for small an’imals, 

K.Oe Bruin’s. B.MoUer’s C-Sewell’s. P. Hobda:/’s ; 
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Skjorven, 0. (1955). Corrocilon of ulcrino tor- 
sion In the mare by laparotomy. Nord, Vet. 
Med. 17: 377. 

Tapken. Cited by WilUams, W. L. (1943). 
Veterinary Obstetrics published by the 
author, 3rd Edn. 

Van Esmond PJD and Matthijsen, H. F. 
(19C2). Torsion of a non gravid right horn 


of the uterus in a cow Tijldschr. Dierge- 
neesfc- 

Wallace (1949). Proced. of 9lh Annual Conf; 
Wellington, 85. 

Williams, W. L. (1943). Veterinary Obstetrics 
4th Ed. Miss LoccIIa Williams. Ithaca N.Y. 
Wyssman, Cited by Williams. W. L. (1943). 
Veterinary* Obstetrics, Published by the 
author Ithaca. N.Y. 
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cysts in vaginal urII and Nabothian 
q'sts of cen’ix. The occurrence of 
nabothian q’sts in buffaloes is reported 
by Sane et al (19G9). Anatomical 
abnormalities like cenix bifida (Sane et 
al, 1960) and utcnis bicomis blcolUs 
(Sane et al, 1961) are occasionally 
detectable on post-mortem examination 
of boWnc genitalia wth the possibility 
that the animal had previous calvings. 
These conditions are unlikely to cause 
dystokia. 
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reported that development of certain 
breeds of sheep large heads rvas a 
common cause of dystolda. Similarly in 
bull-dog, Pekingese and Boston lerricr, 
the brachycephalic and partly achond- 
roplastic type of head is relatively a 
common cause of dystokia. However, 
Joubert and Hammond (1954) reported 
that? this was not true in bovines. 
Similar findings were recorded by 
Arthur (1964). 

Prolonged gestation has been- con- 
sidered to cause excess weight of foetus. 
Retention beyond the normal gestation 
period may increase the size and weight 
of young one from 56-80 lbs. to 117- 
200 lbs. in cattle. Such large size foetu- 
ses may cause dystokia. 

2. Umbilical cord 

Dystokia due to umbilical cord is 
very rare on account of shortness of the 
cord in bovIncs. The umbilical cord is 
30-10 cm, in cow and buffalo, 47 cm. 
in mare. 10-12.5 cm. in dog and cat. 
25 cm, in sow. The cord may be coiled 
around neck of the foetus resulting in 
asphyxia and death due to stretching of 
blood vessels and arrested blood supply. 
In bovines coiling may ocair around 
finnks (Fig. 22). 

During protracted labour it is essen- 
tial to scardi for the cord. The tenseness 
of the cord is diagnostic of this dystokia. 
The indications for relief of such a con- 
dition include uncoiling of the cord or 
severing it at about 5 cm. from the 
ttmbiliais to avoid asphs-xiation of ihc 
foetus. 

3. MonstrosSUes 

Develoomental abnormalities of the 
o\-um. embrvo or foetus occur in all the 
species of domestic animals. The severe 
forms cause resomtion. abortion, mutn- 
mification or stniblrth subsetiuent to 


death of foetus. The less severe forms 
result into structural abnormalities 
leading to monstrosities, still-births or 
dystokia. 

The organic deviation in either 
structure or form or both in one or 
several parts of the body is termed as a 
‘Afonster'. 

The causes of developmental anoma- 
lies are various and may be hereditary 
due to defective ovum or sperm or may 
develop due to altered uterine environ- 
ment. Most of the anomalies occur in 
early stages of cell differentiation and 
the conceptus is subjected to the 
genetic and maternal influences. Here- 
ditary defects are common in cattle and 
arc due to autosomal recessive genes. 

Monstrosities are common in domes- 
tic animals and more so in bovines. 
Of the 740 monstrosities studied by 
Gurlc and 71 by Saint Cyr cited by 
Craig (1930) the species rrise ocairrencc 
is presented in Tabic 16 (Fig. 26. 
a to m). 


Table 16 

iNCroENCE OF MO.VCTnOSITIES IN 
DOMESTIC ANIMALS (CRAIG. 1930) 



Garit 

Safat cyr 

Eaumefeter & 
RaefT 

Cow 

239 

45 


Hwe 

J79 

J6 

I fo 768 iambs 

S?w 

S7 

4 

— 

RHdi 

78 

1 


Cal 

71 

4 

— 

^tiro 

56 

1 

9fa 2340 fab 

CcQf 

24 



Male 

3 



AO 

3 

— 

— 

Tota 

7« 

71 

- 


These are rare in cats. These tnay 
be bom s*-i!h normal Vuterrsates a* 
Siamese-nrin monstrosities or without 
Uttermates also (Lunze, 1955 and Antin. 
1956). 



Chapter 10 


Foetal Dystokia 


Foetal dystolda is much more common 
in domestic animals than maternal 
dystokia. The pattern o£ foetal dystolda 
is more or less the same in all the species 
of farm animals. In foal, calf and Iamb, 
foetal dystokia is more common due to 
relatively long limbs. In pig, dog and 
cat relatively large head is the cause 
of dystokia. The foetal dystokia is 
grouped as under. 

A. Those due to physical condition 
of the foetus such as disproportionate 
size of the foetus to that of the maternal 
pelvis. 

B. Those depending upon mal- 
presentation and mal-position of the 
foetus at the pelvic inlet 

C. Combination of A and B. 

Incidence: The observations of Gudi 

and Deshpande (1975) arc presented in 
Table No. 15. 

Table 15 

INCroENCE OF FOETAL DYSTOIOA IN 
BUFFALOES (GUDI & DESHPANDE, J975) 


% occurrence 

Typo of No. of within the 
dystolda cases foetal 

dystokia 


Overall 

among 

calvings 


AboormaWy 



0 6% 


10 

24-4T. 

DovlatJonof 

11 

26 ‘ 8 % 

0-6% 

Obstruction 
{5o9 to limbs 

16 

390% 

10% 

Posterior 

presentstion 

4 

9-8% 

0-2% 


Deshmukh and Kaikini (1976) studied 
86 cases of dystokia in buffaloes (Berari 
and Murrah) of which 64 (74.40%) were 
of foetal origin. 

A. Foetal dystokia due to dispro- 
portionate size of the foetus. This is 
classified as under: 

1. E.Tces$ in Volume of the foetus 
(Foetal giantism) 

Dystokia due to the excess volume of 
the foetus either of the whole body or 
pan thereof is commonly encountered 
in domestic animals. 

Mating between a large sized male 
witli a small female or cross breeding is 
believed to result in the large sized 
foetuses in few cases. In cquincs, 
Walton and Hammond (1938) reported 
that mating of Siiire horses x Shetland 
ponies or vice-versa did not result in 
increased incidence of dystokia. In 
nniparous animals the weight of young 
one is usually 6-10% of that of the dam 
and this rarely exceeds 1-2% in such 
conditions. However small bitches scr\'- 
cd by larger dogs arc prone to produce 
remarkably large young ones resulting 
in dystokia. Bencsch and Wright (19j0) 
ascribed the cause of dystokia to the 
small litter size or reduction in the num- 
ber of foetuses tlian to disproportion 
between size of sire and dam. They also 
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Careful examination is necessary to 
distinguish it from a double monster. 
When repulsion is applied both the 
foetuses move in case of monster, %ehereas 
only one mo^^es in case of twins. The 
limbs may be interlocked — a condition 
termed as locked foetuses. 

The treatment consists of dis-engaging 
the foetuses, application of cords to the 
one in favourable position and applying 
traction after proper lubrication. The 
second foetus may be corrected and dealt 
on similar lines. • 

5. Diseases of the foetus causing 
djstokla 

(i) Hydrocephalus 

It is dropsy of the brain and denotes 
slow ncaimulation of excessive cerebro- 
spinal fluid in the ventricles of brain or 
duramater, A large quantity of fluid 
acaimuintcs in the cranial cavity caus- 
ing the distension of head. The condi- 
tion is common in all species (Fig. 28). 
Hydro cephalus is of tivo types — exter- 
nal and internal. The exact mechanism 
of the occurrence of hydrocephalus in 
man and domestic animals is not 
known. In the internal hydrocephalus, 
fluid acaimulatcs in the ventricles of 
brain whereas in communicating hydro- 
cephalus or external hydrocephalus, 
fluid acaimulatcs in the sub-arachnoid 
space exterior to the brain. Death 
results due to pressure on rital centres 
in the brain (Smith and Jones. 1957). 

Hydrocephalic tumour ^•aries in shape 
and solumc with a soft or hard con- 
sistencs'. Tlie frontal, temporal and 
parietal bones arc usiully imolved 
wliicli become deformed, separated and 
thin like tissue paper. The skin over 
the mass remains intaa bearing long 
hairs. The volume of the fluid uhich is 
colourless or yellow varies from I to 20 
litres. 


The condition does not aifect the 
foetal development but may ensue at 
birth or soon after. In anterior presen- 
tation, the diagnosis of hydrocephalus is 
based on vaginal examination by its 
large size and palpation of the cephalic 
parts. Diagnosis is diflacult in posterior 
presentation. 

The treatment consists of judicious 
traction with ample lubrication, in case 
the mass is smaller. However in large 
hydrocephalic tumours it is necessary to 
rupture the masss manually or by trocar 
and canula, knife, bone forceps, chisel 
or Coles and Colins embryotomy knives. 

(ii) Asems, Anasarca and 
Hydro-Thorax 

Ascitis is the dropsy of peritoneum. 
Anasarca (Water calves) is the genera! 
dropsy of tissues beneath the skin. 
Hydrothorax denotes accumulation of 
fluid in the thoracic cavity. 

The causes are not definitely known 
but are usually ascribed to derange- 
ment of foetal circulation. It may also 
be hereditary or due to uterine disease. 
Tliesc conditions are common in bovi- 
ncs, but rare in other domestic animals. 

Symptoms: On vaginal examination 
and uterine exploration, the ascitic 
foetus shoirs increased size of abdomen 
that fluctuates on pressure. Tlie foetal 
size is small and it gets obstructed at 
pelvic inlet due to increased abdominal 
distention. The anasareus foetus i* 
characterised by roundness of the body 
and oedematous sensation. Head featu- 
res are masker! by octlema and limbs arc 
swollen. Tiie foetal weight may vary 
from -!0 to 100 kg. 

Prognosis depends upon the degree of 
effusion of fluid. Such calves are not 
usually bom alive or may rernarn weak 
after birth. 
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In bovines, the common monstrosi- 
ties encountered in order of frequency 
are: 

(i) Schistosoma refiexus. 

(ii) Perosomus elumbis. 

(iii) Double or Conjoined monsters. 

(iv) Anasarca, hydrocephalus and 
achondroplasia. 

(i) Schistosoma Reflexus 

It is found in ruminants and swine. 
This type of monster presents acute 
angulation of the vertebral column 
causing dorsal approximation of head 
and tail. The main defect is skeletal and 
the thoracic and abdominal tunics are 
absent or incomplete ventrally expos- 
ing the visceral contents (Fig, 23). 

Diagnosis is based on the presence of 
foetal viscera, all the four legs, head and 
tail in the vaginal passage. The vertebral 
column presents a twsted -appearance. 

The foetus is usually bom ■ dead or 
rarcrly survives. Further breeding of 
the dam from the same sire is not ad- 
visable since it is hereditary. 

The appropriate measures such as 
evisceration, traction, foetotomy or 
Cesarian may be undertaken to "relieve 
the dystokia. 

(ii) Perosomus elumbis 

This type occurs in the ruminants 
and swine. Hind limbs arc very rigid 
which is the m.ain cause of dystoki.a. 
Primary abnormality consists of hypo- 
plastic or aplastic spinal cord (Fig. 24). 
Tlicre is muscular atrophy of lumbar 
and s.acral regions iv’ith rigidity of the 
joints. 

(iii) Double monsters 

These consist of two foetuses joined 
together and are common in cow, 
buffalo, rare in sheep, goats and mare. 

Duplicated parts may be head, body, 
thorax.- abdomen and pelvis. Two 
cases of double monstrosity — 'Castro- 
tlioracodidjrous octopcs in buffaloes 


causing dystokia have been recorded by 
Velhankar et al (1968). The tirins were 
united at thoracic and abdominal 
cavities (Fig. 25). All organs were 
duplicated except liver which was 
single. The duplication may occur 
cither in anterior or posterior part of 
the body, the former being more 
common. 

The duplicated parts and the increas- 
ed number of limbs result in dystokia. 
Double monsters have to be differentiat- 
ted from the twins and the line of treat- 
ment will vary from case to case. How- 
ever manipulation, judicious traction 
after lubrication, foetotomy or Cesa- 
rian may be resorted to. 

(iv) Amorfhus clobosus — 
Acardiacus 

These consist of round or spherical 
masses iveighing 0.5 to 1 kg. and are 
seen auached to the foetal membranes 
of the normal calf. They comprise of an 
Outer skin enclosing the mass of fat. 
Dystokia is rare. 

4. Dystokia doe to twins or multiple 
birihs 

In uniparous animals, the twins are 
usually smaller and cause dystokia 
when both the foetuses appear at the 
pelvic inlet .simultaneously (Fig. 27). 



Fig. 27. Foetal dystokia due to twins. 
Both foetuses appear simultaneously. 
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Indications: If traction does not suc- 
ceed, such calves are delivered by punc- 
turing the peritoneum with suitable 
instruments. Amputation of one or both 
fore-limbs, thoracic evisceration and 
puncture of diaphragm may be necessary 
in certain cases to remove the fluid. In 
anasarca, deep incisions on the cutis 
often prove useful to reduce the foetal 
volume. Additional measures as suggest- 
ed under excess volume of foetus may 
also be resorted to. 

(ill) Congenital Occlusion of 
Urachus 

A rare condition of excessive accumu- 
lation of urine in the bladder as a re- 
sult of congenital occlusion of urachus 
has been described by Craig (1930). It 
causes enlargement of abdomen and 
dealt with as in ascitis. 

(iv) POLYSARCIA OR LARD CALVES 

Polysarcia is the accumulation of ex- 
cessive quantities of fat in the sub- 
cutaneous tissues. These have been 
described by German obstetricians 
only. The foetus may weigh upto 
50 kg. Relief measures are similar to 
those for excess volume of foetus. 

(v) Tumours 

Tumours of the foetus are a very rare 
cause of dystokia. These may be of 
varying types situated on or wthin the 
body of foetus and include teratoma, 
hygroma, fibroma, papilloma and cysts. 
It is often necessary to excise the 
tumour,^ if well defined rupturing the 
q-st to evacuate its contents can be 
tried. 

(vi) Contractions 

Permanent contractions of the mus- 
cles. tendons, ligaments causing abnor- 
mal direction of foetal Umbs and neck 
may lead to dystokia. These have been 
described by Craig (1930). Usually the 
neck and limbs arc alFcctcd. 


The causes arc obscure and this 
condition may be due to faulty intra- 
uterine position of the foetus over a 
long period, pressure due to viscera — 
partiailarly colon as- in tlie mare and 
diseases of nerve centres. This condition 
may occur during early gestation. 

In foals, the neck is usually involved 
on account of long neck and the condi- 
tion is called as hcry neck’. The neck is 
rigidly curved to one side and any 
attempt to straighten it is futile. When 
the limbs are involved ft giVcs a distort- 
ed shape and these cannot be 
straightened. 

Extension of limbs or neck by teno- 
tomy may be tried to straighten the 
affected part. Hotvever, this is very 
doubtful and foetoiomy is the only 
alternative. 

(vii) Emphysema 

It is the type of putrefaction characte- 
rised by formation of gases in the sub- 
cutis within 24 to 72 hours subsequent 
to death of the foetus. The foetus be- 
comes soft, decomposed and distended 
with gases. 

Emphysema ensues in all conditions 
causing death of foetus or uterine 
inertia. It is also obsen'ed in prolonged 
cases of uterine torsion and septic 
metritis. In unicomual twins after ex- 
pulsion of one foetus, the other may be 
retained leading to its death and em- 
physema. In larger breeds of dogs, the 
last pup may remain undetected, die 
and becomes emphysematous. 

Symptoms: Suspicion of emphysema 
should al^vays arise in protracted cases of 
dystokia extending over 24 hours. The 
dam appears depressed and an-orcxic 
with elevated or subnormal tempera- 
ture. Heart rate and respirations arc 
usually accclcraCec? and l.ihoar U weak 
and jntermiUent. 



Fig 26 1 Opisthomelophorus trichurus with 
anterior limb on neck 



I 




Dlccphalus bIcolUs 
omoccphaJus. 


Fie. 2G (. Eplcastrodldyt 
octopcs (Dif«?phallui) 
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On vaginal examination, foetid watery 
discharge may be noticed. The vaginal 
mucous membrane is usually dry, s^vo^ 
len and inflamed. On uterine cxplora* 
tion, the walls appear to contract tight* 
ly around the foetus and the cervix is 
involuted or contracted. 

The foetus is dead and the extremi- 
ties are cold to touch. Crepitant feci of 
the subaitis is palpable. The foetal 
skin is dry, covered tvith meconium and 
the foetal fluids are scanty. Hairs and 
teeth become loose. 

Prognosis: Prognosis is guarded due 
to possible complications such as metri- 
tis and metro-peritonitis. 

Indications: If the foetus is in proper 
presentation and position, gentle trac- 
tion may be applied after adequate 
lubrication of the maternal passage. 
Traction is little easier in cases of em- 
physema since even pressure is exerted 
on all parts of the birth canal by sub- 
aitaneous gases. Failing this, forced 
traction after correction may be neces- 
sary. This is aided by deep incisions on 
the skin to relieve the gases. 

Reduction of volume is easily accom- 
plished by foetotomy which is much 
easier in emphysematous calves due to 
soft and friable tissues. Cesarian is in- 
dicated as a last resort. It is advisable to 
perform hysterectomy in bitches. After 
relieving emphysematous foetus it is 
essential to treat the uterus with anti- 
biotics, 

B. Foetal dystokia due to malpresen- 
tation and malposition. 

Various types of foetal dystokia due to 
abnormal presentation, position and 
posture are encountered in all the spe- 
cies of domestic animals. These arc pro- 
hahiy due to reduced viability of t/ic 
young one. Failure of ituation of the 
foetus from inlmulcrinc position to the 


normal parturient position may result 
in dystokia. On its way through the 
birth canal, the part of foetus — limb 
or chin — may get stuck up or engaged 
at the pelvic brim leading to further 
continuous flexion of the part and sub- 
sequent dystokia. Dystokia is common 
in all the transverse presentations and 
in adhesions of foetus and foetal mem- 
branes when the normal presentation 
cannot be attained. 

Usually the normal presentation and 
position assumed by the normal foetus 
at the lime of delivery i.s the anterior 
presentation, dorsosacral position with 
extended forelimbs and head resting on 
metacarpal bones. Presentation or 
position other than this, is likely to 
cause dystokia. The abnormal presenta- 
tions and positions arc shown in Table 
17. 

Dystokia due to postural defects 

Postural defects in anterior presen- 
tation ; 

In order of frequency the postural 
defects In ruminants occur next to 
foetal oversize. Of these, the carpal 
flexion and lateral deviation of head arc 
the commonest fonns. These defects can 
readily be corrected by manipulation if 
treatment is resorted to in the beginning 
of second stages of parturition. These 
will be considered now in details. 

I. Anterior Presentation 

(a) Dystokia due to abnormal 
positions; (Fig. 29, 30). 

All positions except normal anterior 
longitudinal presentation require assist- 
ance at birth (Table 19). The main 
steps involved in correction arc retropul- 
sion correction — forceps or nianu,nl grip 
and manual or medianfcal rotation of 
the foetus in order to bring it to dorso 
sacral position — and exerting traction 
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pubic position 


thereafter. Tailing which foetotomy or 
cesarian is indicated 

(b) Bystokia due to hind Umbs in 
anterior presentation: 

(i) Hind limbs arc extended and re- 
tained at stifle (Hip lock): 

Interlocking of maternal and foetal 
pelvis occurs in anterior presentation 
The head and thorax are out of pehic 
brim but the stifles arc obstnictcd 

To rcctifly the position it is ncccssar>' 
to push back the foetus to disengage the 
peUis and appl> oblique traction so 
tint one stifle clears tlie pelvic brim 
first. Tailing tliis. detnmeation. abdomi 
ml evisceration and sometimes bisection 
of the pelvis nia> be resorted to. 

(ii) Tlcxcd hind limbs pass into the 
genital caml ("Dog silting post 
tion") 

It is a verv rare condition met with in 
the bovine It is ven fomndable and 
dangerous tvpe of dvstokia Tlie diagno- 
sis is based upon the presence of head. 
l>oih forelinibs and hind limbs under 
ihe IkhIv in tl'c birtli canal Rack of 
fi'ctiis is jammcil against maternal 
saaiun Hind linb^ mav pcreira’e 


iilerus leading to its rupture and severe 
haemorrhage. 

The indications for relief include re- 
tropulsion vrith adcqtiatc lubrication of 
hind limbs beneath the body far bc)ond 
the pelvic brim. Tin's is usually not suc- 
cessful. Conversion of the presentation 
to anterior or posterior one may be 
required If the foetus is dead, detnmea 
tion or division of body at thorax and 
alxlomcn may be of use. In serious 
cases. ccs.iri3n is indicated 


(c) Abnormal anterior presentation, 
dystokia due to deviation of fore 
limbs' 


This is a rclativcl) common cause of 
d)stokia in unipara on account of long 
and rigid limlis ^Vhen a portion of 
forelimb is caught in the pelvic inlet, 
the leg is forced backv\*ards towards the 
l>odv flexing the slioulder and elf>oiv 
joints resulting in dvstokia due fo in 
crease in the pectoral diameter In 
muhipara. the llmfM arc sliort. fexibre 
and remain in close apposition to ibe 
bo<!v and therefore do roe caus^ 
dvv'okb Four principle ispo of dt'^o- 
kia due to f-^re limbs include: — 


Table 17 

DYSTOKrA DUE TO JIALPBESENTATION OB MALPOSITION OP THE POETUS 

f . . I Dorso-pubic 

I Abnonml position \ Dorso jlial (Right or left) 
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limbs brings about this condition. One 
or both limbs may be involved. The 
inatacarpus is flexed on the radius, 
radius on humerus and humerus on 
scapula so that the whole limb appears 
folded. Shoulders are pushed backwards 
and lie against the thorax. This increa* 
ses the transverse and vertical diameter 
of thorax resulting in dystokia (Fig. 33). 

The palpation of flexed knee joint on 
vaginal examination is a diagnostic 
feature. 

It is necessary to raise the hind parts 
of the dam to facilitate correction of the 
posture. Suitable and ample lubrication 
is indicated. Introduction of warm 
•water mobilises the calf to a certain ex- 
tent. Epidural anaesthesia prevents 
straining and is useful for easy correc- 
tion. The head may be secured by 
sterilized nylon cords and the foetus 
is repelled to create space for 
correction. Depending . on the 
limb involved the corresponding 
hand may be used. If the left limb is to 
be corrected, the foetus is repelled in 
right flank and vice-versa. The knee 
joint is raised high as much as possible. 
The hand is passed below and the 
metacarpal bone is seized and raised still 
higher. The hoof is no^s' grasped in cup- 
shaped hand and strongly flexed on the 
fedock and this flexed portion is guided 



Fig. 35. Foetal dystokia due to carpal 
Cexioa. 


out of pelvis. Once the limb is straight- 
ened it is corded securely. The other 
limb is also treated similarly and deli- 
very effected with or -without traction. 

If the foetus is small, cords may be 
fixed around knee joints and head and 
forced traction done to effect deliver)'. 
However, as far as possible this method 
should be avoided. 

Failure to correct this condition, 
foetotomy consisting of decapitation and 
amputation of both fore limbs at knee 
joint or shoulders is indicated. If this 
posture is accompanied with abnormal 
position, the foetus has to be rotated to 
dorso-sacral position before applying 
traction. 

(iv) One or both forelimbs completely 
retained; shoulder flexion or 
shoulder presentation: 

The shoulder flexion is common in 
the mare than in the cow. According to 
Craig (1930) death of foetus is the rule 
in shoulder presentation. 

The obstacle to birth is due to 
shoulders being fixed against the thorax 
which inaeascs transverse diameter and 
also the vertical. Radius gets fixed in the 
cotyloid fossa of humerus and posterior 
flexion of elbow is not possible. One or 
both limbs may be involved (Fig. 34). 
On vaginal examination only head is 



Tit. Si- Foetal dystokia due to shoulder 
Cexiaa. 
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(i) One or both forelimbs crossed on 
neck; (Fig. 31). 

This condition is common in marc, 
less so in the cow. The shoulders arc 
not lodged in the hollow space on the 
sides of neck and are fixed on the chest, 
thus increasing transverse diameter. 
The diagnosis is easy on vaginal exa- 
mination, feet being displaced upwards. 
The straining is usually violent and the 
dorsally directed hooves may rupture 
the uterus, vagina or rectum. 

It is necessary to secure tlie limbs 
above the fetlock joint in bovines and 
pastern joint in cquines, raising it up- 
ivards then laterally doimwards and 
medially till it is below head and neck. 
Head raav be raised a little higher. 
A\Tien both limbs arc found in crossetl 
posture over the neck, the foetus may 
be repelled after securing the limbs. 
For correcting left limb of the foetus it 
is convenient for the obstetridan to use 
the right hand and vice-a-versa. Applica- 
tion of proper traction is necessary to 
complete deliver)’. 

(ii) Incomplete extension of fore limbs, 
fle.vion of anterior limbs at el- 
bows, or incomplete extension of 
elbows: (Fig. 32). 

This condition is very common in 
cows. The forelimbs do not progress 



Fig. 31* Flgbt lore limb of foetus crossed 
over the neck. 


fonvard along with head, tlie muzzle 
appears to be resting on fetlock and 
hoof, instead of on the metacarpal 
bones. The clbotv joints lie along side 
of thorax thus increasing the pectoral 
diameter. Olccrenon processes of ulna 
are impinged at the pelvic brim. 

Forced traction after cording the head 
and limbs may be tried. In other severe 
forms it is necessary to scaire the head 
and forclimbs and repel the foetus for- 
ward in the uterus. The obstetrician 
cupps the olecrenon the force being 
applied simultaneously. The object is to 
straighten the limbs at elbow. 

(iii) Forelimbs flexed at knee, knee 
flexed posture or carpal flexion: 

Of ihe dystokias due to pathological 
postures, this type is the commonest in 
cow, buffalo and marc. The condition is 
not so important in ewe, goat, bitch, cat 
and sow since tlie metacarpal bones are 
small and do not offer any obstacle to 
birth. 

Carpal flexion results when hoof of the 
foetus gels impinged against the pelvic 
brim. With the progressive straining 
and as the foetus advances, the limb 
gets gradually flexed at knee joint. The 
foetus in intra-iitcrinc position lies 
with forclimbs flexed. Death of foetus 
with failure of rotation and extention of 



Fig. 32. Incomplete extension of fore limbs. 
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inlet can be identified in the marc by 
the mane ahoi c and trachea beloiv. The 
head is easily recognised by cars, eyes 
and nostrils. Usually the foetus is in 
the dorso-sacral position. 

Indications : The aim in cor- 
rection of this deviation consists 
of adjusting the head and bring- 
ing it in favourable position. The hind 
quarters of the female are raised. 
Standing position is always preferable 
but in reaimbenq’, die animal should 
be placed on the opposite side of devia- 
tion and lubricated hand is introduced 
in the vagina. On the cessation of pro- 
voked straining, the foetus is repelled by 
application of pressure at the base of 
the neck, preferably on the opposite 
side of the deviation. One hand is 
transferred to the muzzle, nostril or jaw 
and it should be brought round through 
an arc until the nose is in line with the 
birth canal. In such conditions, use of 
Harris or Krey Schotders hook, is 
advocated. While attempting repulsion, 
care has to be taken regarding the ex- 
pulsive efforts. In such cases epidural 
anaesthesia is indicated and the drained 
foetal fluid should be substituted so as to 
increase the intra-uterine mobility of 
the foetus. A special head cord of smal- 
ler calibre ini the form of a running 
nose is passed on to the mandible and 
the snare pulled at by the assistant with 
simultaneous repulsion to assist correc- 
tion. 

Forced traction may be tried in some 
cases. Care should be taken to empty the 
rectum. Serious danger of uterine and 
perineal rupture may be anticipated. In 
still more obstinate and delayed cases or 
the so called wryneck condition, correc- 
tion becomes impossible and decapita- 
tion may be resorted to by means of 
foetotome. The decapitated head is re- 


moved by Krey Sdiottlcr’s hook and the 
rest of the body may be withdrawn by 
traction on forclimbs. Occasionally re- 
moval of one limb on the opposite side 
of deviation creates space for 
manipulations. 

In marcs, this is a serious malposture 
and the deviated head is often beyond 
the reach. Narcosis by Chloral hydrate 
and epidural anaesthesia is indicated. A 
snare is introduced by Schriever’s intro- 
ducer around the neck and fixed to the 
Kuhn’s crutch. The crutch is ad^inccd 
further by to and fro movements and 
the snare tightened. Pressure is applied 
on the pectoral muscles and the snare 
is pulled out simultaneously. The foal’s 
head then comes into easy reach of the 
operator. The muffle is guided and 
brought into the genital canal. 
Blanchard’s long handled hook can be 
applied to the foal's orbit, mouth com- 
missure, nostril or ear canal. Decapita- 
tion by the use of Persson’s saw and 
Thygeson’s foetotome is only solution in 
Wryneck condition. 

In ewes and goats the deviation can 
be corrected by short and blunt finger 
hook, and applying proper traction. In 
bitch and sows, the hind limbs of the 
dam are raised, lubricants introduced 
and the foetus is pushed back with 
fingers. Traction by hooks or forceps 
accompanied by abdominal manipula- 
tion may be useful. Cesarian may be 
performed as a last resort. 

(ii) Downward deviation of the Head 
(Butt or Poll or Vertex presentation) — 
Type one — 

These are of two t^pes. The nose of 
the foetus is tmvards the trachea and the 
poll is presented at the inlet. The foetus 
is usually in the dorsosacral position, 
whereas in qpe tivo cases, the entire 
head is dropped doivTi between the 
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visible. With every act o£ straining the 
head makes little progress and recedes 
back since the shoulders are held at 
pelvis. Severe straining ensues but there 
is no progress at birth. 

The object of correction of this ab- 
normal posture consists in conversion to 
carpal flexion. Repel the foetus for- 
wards and uptvards. After securing the 
head pass a running nose or cord around 
the forearm and apply traction. It will 
be possible to bring the limb into a 
carpal flexion. Once this is achieved it 
can be treated as indicated above. 

^\llen only one limb is retained and 
retropulsion is not possible, forced trac- 
tion after suitable lubrication may be 
judiciously tried. In case this is not 
possible, decapitation may be done in 
order to get more space. The foetus is 
repelled, limbs are corrected and deli- 
very effected. In some cases it may be 
necessary to amputate one or both 
forelimbs at shoulder by a foetotome. 

Cesarian may be done as a last resort. 

(d) Obstacles due to head: 

This is more frequent and more 
serious cause of dystokia in ruminants, 
than dystokia due to limbs. The tend- 
ency of the head becoming displaced 
varies with the species. The long and 
flexible neck, of the foal is very prone 
for such deviations. It is less so in cal- 
ves and least in pigs and dogs due to 
short and thick neck. The deviation 
may occur prior to or long before 
parturition. Head deviation may or 
may not be complicated by those of 
limbs. 

(i) Lateral deviation of head: 

This is the commonest type of dysto- 
kla in ruminants. The incidence is 
much more in primipara. Saakc (cited 
by Craig 1930) reported 80 out of lOS 
(74.07%) pregnant animals svith this 
type of dystokia. The lateral deviation 


may occur, either to the left or 
right, constituting tlie left lateral 
and right lateral deviation. 

During parturition, if the os is closed 
or not properly relaxed and in the 
absence of active role of the foetus, it 
cannot be forced through the genital 
canal with every contraction. The nose 
or some other part of the head may be- 
come deflected or when the os is closed 
the muzzle glides on to the os to one of 
the sides. With the progressive contrac- 
tions of the uterus, the deviation further 
increases leading to left or right devia- 
tion (Fig. 35). Ultimately the neck be- 
comes doubled directed backrvards and 
the head rests along the chest in bovine, 
and along the flanks in the equine. Left 
lateral deviation of the head is more 
commonly encountered in corvs and 
buffaloes. 

When the deviation is slight, delivery 
can be accomplished without much 
assistance. The prognosis is serious 
when tlie foetus is dead and the devia- 
tions are due to muscle contractures. 
Diagnosis is easy and on vaginal exami- 
nation, both the forelimbs are felt in 
the passage. In the right lateral devia- 
tion, right limb is less ads'anced and 
vice versa but no portion of the head is 
palpable. The convex mass facing the 



Fig. 55. Ulght lateral deviation ot 
foetal head. 
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Fig. 37. Dystokia due to upward deviation 
of foetal head. 


Cesarian may be performed in bitches 
in good lime. 

2. Dystokia in Posterior 
Presentation 

Due to long and rigid limbs in 
unipara birth in posterior presentation 
is usually serious. The dorso-sacral 
position svith both the hind limbs com- 
pletely extended is possibly the only 
combatible position wherein delivery 
without assistance may be possible. 
Such cases are hoivever very fe%vr and 
posterior presentation usually results in 
dystokia and higher incidence of foetal 
mortality is due to asphyxiation sub- 
sequent to the rupture or compression of 
umbilical cord. About 4 to 5% dystokia 
are due to the posterior presentation. 

(a) Dystokia from abnormal positions.* 

(i) Dorso pubic position: In this 
position the foetus lies on its back, and 
the feet and belly are directed towards 
the maternal sacrum. The thighs and 
buttocks form a voluminous mass lead- 
ing to dystokia and there is a danger of 
the foetal limbs lacerating and ruptur- 
ing the ingina or rectusn. In order to 
correct this position, it is essential to 
rotate the foetus converting the position 


into dorso-sacral one. Rotation is much 
easier in posterior presentation since 
the croup and rump is round instead of 
conical withers as in anterior presenta- 
tion. It is advantageous to the obstetri- 
cian, since the obstetrician has not to 
attend to the head and forelimbs. Both 
hind limbs may be corded and pulled 
separately hackivard and do^vmvards in 
order to bring the os calcis in the canal. 
Later the traction is directed upwards 
to raise the croup, followed by steady 
traction during labour. All the mani- 
pulations have to be done very carefully 
to avoid accidental perforation of the 
uterus. Epidural anaesthesia, proper 
lubrication, traction with application of 
anal hook, retropulsion greatly assist the 
correction. In delayed cases, foetotomy 
or caesarian are indicated. 

(ii) Dystokia due to dorso-ilial position 

These pathological positions may be 
handled ns in the above case, the ulti- 
mate aim being to convert these posi- 
tions into dorso-sacral one. 

(b) Dystokia due to head or forelimbs: 

Dystokia due to head (as in muscle 

contracture) or one or tivo forelimbs 
along^vith the posterior limbs are very 
rare causes of dystokia. The manipula- 
tive correction consists of repulsion of 
the part or its excision. 

(c) Deviation of hind limbs: 

(i) Hind limbs incompletely extended 
in the genital canal: 

This is a rare cause of dystokia and 
usually results due to the impinging of 
the stifles at the pelvic inlet. This 
accident is much more common in mare 
and less so in cow, probably due to 
sloping border of the pubis. Once the 
hind limbs arc flexed the foetal body 
continues to pass outtvards mth the re- 
suit that femurs become more vrrtica!, 
the croup is raised against the luml^r 


8 
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forelimbs. (Nape or breast head posture 
presentation — Fig. 36). 

■When the head of the foetus is not in 
the axis of the pelvis but indined 
dowmvards, the nose may become im- 
pinged against the brim of the pelvis. 
The condition aggravates with further 
uterine contractions and the nedt be- 
comes more and more flexed so as to lie 
horizontally on floor of the pelvis and the 
lotv’er jaw lies against the tradiea. 
Diagnosis is easy on manual exploration 
and in the first type, correction is much 
easier. The forehead of the calf, is re- 
pelled by the thumb and the mandible 
is lifted over the pelvic brim by the 
fingers. Alternately the obsletridan 
passes the hand along the floor of the 
pelvis and the nose is received in the 
holloiv of the palm. The wist is flexed 
and the nose drawn towards the vulva. 
Introducing the hand in the mouth or 
fingen in the nostrils and a running 
cord around the upper ja'w, may prove 
useful. 

In the second type, considerable diffi- 
culty is experienced and it is necessary 
to repel one or both forcHmbs inside the 
uterus. This creates space for manipula- 
tion of the head. The leg is rc-extend- 
cd and dclivcr>’ cflcctcd by traction. 
Alternately, foetus may be rotated by 
means of Cimmcrer's torsion fork 



Flj. 30. Di'stokla due to downward deviation 
ot loctal head. 


converting the position into a ventral 
one, svhen the head may be easily ex- 
tended. Foetotomy may be resorted to 
when manipulation is not possible. It 
omsists of removal of the head or one of 
the forelimbs. In the obstinate cases of 
deviation and when the calf is alive 
caesarian is indicated. 

Dosvnward deviation is quite com- 
mon in mares than in cosvs. Nape post- 
ure is Ihe commonest. The use of 
mandibular snare proves to be a great 
asset. Spontaneous delivery of the foal 
in nape posture is possible and therefore 
•when the ears are visible at the vulva 
forced traction rvithout correction may 
be tried. 

In ewes and goats, the use of hooks 
and forceps may be necessary for 
corrections. 

(ill) Upward deviation of the head: 

Upward deviation of head is rare in 
the uniparous animals, but since in the 
carnivora the broad head and neck are 
flexible in the dorsal direction, it is 
common in bitches and cats. It is occa- 
sionally observed in mares and may lead 
to rupture of uterus and rectum 
and foetus expelled through recto- 
vaginal fistula. The foetus is 
usually in dorso-sacral position. 
The forelimbs are in the vagina, 
sternum of the foetus is presented and 
the trachea is felt up^vards. The Imver 
jaw faces the sacrum of the dam and 
the head may be inclined on withers or 
on either side (Fig. 37). The diagnosis 
in uniparous animals can be done on 
manual exploration and in multipara 
by digital exploration. In order to correct 
this deviation, the repulsion is continu- 
on the sternum while the lower jaW 
is seized by hand or cords and the head 
is brought in the genital canal. The use 
of hooks in the orbit may be tried. 
Foetotomy is rarely necessary' and consists 
of either decapitation or decollation. 
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It is a posterior longitudinal presenta- 
tion, dorso-sacral position, bilateral hip 
flexion posture. This is frequently ob- 
served as a cause of dystokia in domestic 
animals — more so in the mare. Both 
the hind limbs arc extended forwards 
upon the pelvis beneath the abdomen 
and chest of foetus, with each joint 
rigidly extended. The causes of this 
condition are similar to those for the 
hock flexion posture. In fact many cases 
of hock flexion terminate in this condi- 
tion. The flexed hocks may be impinged 
on the pelvic brim as the foetus is push- 
ed towards the vulva. Os calcis glides 
downward and forward and the hodc 
joint becomes extended and finally 
comes to lie beneath the body (Fig. 39). 

Diagnosis: 

Diagnosis is arrived at by the presence 
of tail and buttocks being in the pelvic 
cavity. At times haunches may be felt 
but the hocks are beyond reach. The 
degree of engagement of the foetus in 
the maternal pelvis varies. It is difficult 
to recognise any part of the foetus unless 
repulsion is done. 

Indications for relief of this condition 
primarily include tlie conversion into a 
hock flexion posture. After the prelimi- 
nary arrangements such as raising of 
hind quarters, epidural anaesthesia and 



Fig. 39. Foetal di’stokia due to Ertech 
presentalioa- 


proper lubrication, the foetus is repel- 
led at the perineum irith hand or 
Kuhn's crutch in a forward and upward 
direction so as to bring the hock nearer 
to the operator. When the traction is 
applied on the hock by a snare or hand, 
it is converted into a hock flexion 
posture. It should then be dealt with as 
described earlier. Forced traction with- 
out adjustment is usually serious but 
may be tried in case the foetus is small 
and pelvis capacious. This can be ac- 
complished by passing a cord around 
the thigh or around the abdomen in 
front of thigh and .applying traction on 
cord and tail. Alternatively, hook may 
be fixed in the muscles of the croup. 
This is risky since the hooks are likely 
to slip. Another method consists of incis- 
ing the perineal region of the foetus and 
fixing the Obermeyer’s anal hook at the 
symphysis, ilium or obturator foramen. 
Forced traction can be effected. Focto- 
tomy proves highly effective particularly 
in marcs, when the foetus is dead 
and emphysematous and when mani- 
pulative corrections arc not possible. 
Removal of one or both hind limbs at 
the hip joints should be the aim, the 
wire being passed around the stifle 
joint. It is necessary to include the tail 
into the loop of wire and the head of 
foetotome rests on the perineum during 
embiyotomy. By this method the femur 
can be sectioned at the acetabulum. At 
times, remoral of only one limb alone 
facilitates correct manipulation of the 
other limb. Epidural anacstliesia and 
raising the hind quarters of the mare or 
cow greatly assist the operation. In csve 
and goats, inhere the hock and the hip 
flexion postures are common causes of 
dptokia particularly when twins arc 
present and may be corrected by mani- 
pulations as described earlier. Chses in 
which correction is not easily accompli- 
shed, amputation at the hock or hip 
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region o£ the mother and finally is 
jammed. 

Diagnosis: 

Diagnosis of this condition is arrived 
at from the soles of hind feet -vvhich are 
uppermost. The hocks are flexed, stifles 
butt against the pubis and the croup is 
pressed on the sub-lumbar region. In- 
variably the tail is felt in the vagina. 

Correction; 


Diagnosis : 

Diagnosis of this condition is easy and 
is based upon the palpation of the hocks, 
tail and ischial tuberosities. In sheep, 
bitches, and soivs, the foetus may be ex- 
tracted forcibly after adequate lubrica- 
tion. However, in the cow and mare, 
forcible extraction may cause laceration 
and rupture of the genitalia. 

The aim of the manipulative proce- 
dure is to extend the hock or hocks. The 


It is necessary to apply cords to the 
hind limbs and repel the croup in-bet- 
ween the labour pains. Simultaneously, 
traction is applied on the cords in order 
to extend the limbs completely. 

(ii) Hind limbs flexed at hocks or 
flexion of posterior limbs at the 
tarsus or hock flexion posture: 

This is a comparatively common con- 
dition. The incompletely extended hind- 
limbs of the foetus come in contact witli 
pubis and the foetus is propelled for- 
wards; the canon bones get pressed 
against the thighs. The ultimate result 
IS the folding of the whole limb, the 
phalanges being flexed on metatanus, 
metatarsus on tibia, tibia on femur and 
lemur on pelvis. In addition to tliis the 
hooves arc engaged on the pelvic brim 
and act as hooks (Fig. 38), 


condition IS usually bilateral. After 
epidural anaesthesia the foetus is repel- 
led forwards so as to create space in the 
pelvic cavity. The hoof is grasped in the 
palm and flexed stronijly on the pastern 
and fetlock. It is pulled medially and the 
foot is dnnvn back through an arc. At 
the same time the hock is being firmly 
flexed and retropulsion maintained. The 
hoof is lifted over the pelvic brim and 
extended in the vaginal passage. Man- 
ual extension may be assisted by trac- 
tion on a cord applied to the foot. In 
case hocks are not easily accessible a 
running noose may be passed with the 
help of Schriever’s introducer and when 
pulled, the hock comes in easy reacli. 
This is followed by correction of the 
rnanipulation can be done 
easily in standing position and it is con- 
venient to use left hand for the left limb 
and vice-versa. 



Fig. 38. Dystokia due to hock flexion. 


. traction may be tried by apply- 

ing the anal hook in the birth canal. 
Easier flexion of the limb may be 
achiev^ by severing the Adiilles ten- 
don. Foetotomy occasionally becomes 
necessary which is simple and consists o£ 
amputation of hind limbs at the hock 
jotnk Oiesarian is the meUiod of 
choice tn small animals. 


croup presentation 
(iirccdi presentation). Complete 
retention of hind limbs or hip 
flexion posture; 
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such a case is to achieve version of the 
foetus \s-hich is cfTcctecl by administra- 
tion of epidural anaesthesia, raising the 
hind quarters of the female, introduc- 
tion of emollients and taking grip of one 
of the extremities by hand, cords or 
Krey’s Iiook and repelling the opposite 
extremity. Tims the trans\’ersc presenta- 
tion is converted into a longitudinal one 
and after the proper adjustment of posi- 
tion and posture, foetus may be deliver- 
ed by gentle and steady traction. 
Should manipulative correction fail, 
foetotomy may be resorted to by divid- 
ing the lumbar region, thoracic and 
abdominal evisceration and rcmov'al of 
each part. 

In smaller animals, version may be 
possible by forceps or external mani- 
pulation. Caesarian is indicated in 
refractory cases. 

(b) Dystokia due to Ventral 
Presentation 

This type of presentation is more 
common particularly in the marc. The 
head and ^'a^ying number of limbs are 
present in the pelvic inlet. The oblique 
variants are observed and the foetus 
may be horizontal (right and left 
cephalo-ilial) or vertical (cephalo- 
sacral). The condition can be diagnosed 
from sternum, abdomen, head and 
limbs present in the pelvic inlet (Fig. 
41). This should be differentiated from 
the double monsters, twins and 
Schistosoma renexus. The condition is 
not very troublesome since the foetal 
parts can be easily reached. Manipula- 
tive corrections consist of converting 
the transverse presentation into 
longitudinal, preferably a posterior 
one. Hind limbs may be subjected to 
traction after application of cords and 
repelling the cranial extremity by 
Kuhn's crutch. Epidural anaesthesia 
and copious amounts of emollients may 



Fig. 41. Foetal dystokia due to transverse 
ventral presentation. 


be necessary for cow and deep narcosis 
for the mare. After converting the posi- 
tion into longitudinal presentation, 
dorso-sacral position, foetus may be 
extracted by gentle traction. Foetotomy 
is likely to be laborious and consists of 
amputation of limbs and traction after 
correction. Lowering the hind parts of 
the dam using slopy floor or keeping her 
on back may be useful. Should the foetal 
version be impracticable, caesarian is 
recommended. 

4. The compound or rotated biconmal 
pregnancy 

Pauli (1842) tras the first to record 
compound or rotated bicomual 
pregnanej', I\^illiams (I6S9) recorded 
three eases in pluriparous mares. Fincher 
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joint may be carried out by wire saws dystokia cases in mare. Rare cases oE 
used in conjunction with Glatili’s spiral bicornual pregnancy result mto_ trans- 
tubes. Forceps, smaller hooks or tube verse presentation. In the ewe it may 
noose may be used in smaller animals occur when triplets or quadruplets cause 
to effect delivery by forced traction, great distension of the cornua. Due^ to 
Excessive traction in multipara should the peculiar position of the uterine 
be avoided. It is advisable to perform cornua which meet at a very acute angle, 
caesarian in small animals. transverse pregnancy is very rare. This 

condition is occasionally seen in cami- 


3. Dystokia due to transverse 

presentation 

Transverse presentation eventhough 
rare is reported from all species except 
in swine. In transverse presentations, 
the long axis of the foetus is at right 
angles to the maternal axis. Transverse 
presentation can be of two types:- — 
(1) Transverse dorsal and (2) Transverse 
ventral, depending upon the dorsal or 
ventral part of the foetus presented at 
the pelvic inlet. 

These presentations are not usually 
primary and arise as a result of strong 
uterine contractions particularly •when 
the cervix is closed. Tliese are associated 
with conditions such as torsio uteri, 
spasms of the cervix, deviation of head, 
deformed head and hydrocephalus. 
Dystokia arising from such presentations 
is serious and the aim in overcoming 
them is to perform version of the foetus 
so as to convert a dorsal or ventral pre- 
sentation into a longitudinal one. It is 
preferable to convert it into posterior 
longitudinal rather than anterior 
longitudinal presentation since only two 
foetal parts are required to be mani- 
pulated in the former and tliree in the 
latter. 

(a) Dvstokia from Transverse 
Dorsal Presentation 
This is very rare in cattle ts'hcn the 
dorsum of the foetus becomes convex 
and faces the cer\'ix. John (cited by 
Williams, 1913) reported that transverse 
pregnanej' occurs in about 4% of 


vora tvhile one foetus is engaged in 
birth canal and the second in turn may 
be forced across the uterine body in the 
opposite cornua. Transverse pregnancy 
in carnivora is rare and may be 
encountered ivith single foetus in 
bicornual pregnancy. 

Dystokia due to transverse presenta- 
tion can be diagnosed from the foetal 
back presented at the inlet, tvithers, 
mane in case of the foal, lumbar region 
and ribs. The labour pains are con- 
tinuous, water bags have ruptured, 
straining is good, but no foetal part 
appears at the vulval opening. The head 
and limbs are usually out of reach. 
Three •variants of this position are pos- 
sible and the foetus may be horizontal 
(right and left cephalo-ilial) or vertical 
(Cephalo-sacral) (Fig. 40). 



Fig. 40. Foetal dystokia due to transverse 
dorsal presentation. 


Even though the pelvic inlet is free 
of the foetal parts, this type of dystokia 
is of a serious type. The aim in relieving 



Chapter 11 


Lethal Factors 


In Lhcstock inipro\cnjcnt, the first 
line of defence must be based on the 
inherent fitness of the animal to live, 
function and resist tiic adverse condi- 
tions it may be subjected to, by the 
demands and the environmental limita- 
tions of domestication. Lcthals arc gene- 
tic factors that cause deatli of tlie indivi- 
dual in avhidi they occur. Death takes 
place eitlier during prenatal life or 
shortly after birth. The Ictlial factors 
can alter the conformation and function 
of the neonate so that it does not survive. 
Most lethals appear at birth in view of 
the greatest adjustments the animal has 
to make from pre-natal to post-natal sur- 
roundings. Severe adjustments include 
use made by the heart, lungs, digestive 
mechanism and thermo-regulations. 

The terra ‘Sublethal' is frequently 
used to include conditions chat represent 
less drastic physiological or anatomical 
incompatabilities than the lethals. As a 
result, animals with sublethal factors 
may be deformed but do not die. Some 
of the lethals affect the foetus after 
pregnancy has been fully established 
while others interfere with early phase of 
embryonic development. Some ® 

early foetal deaths are associated wnt 
such genetic factors. In early foetal ’ 

the conceptus may he aborted or e- 
come mummified but in the event o 
foetal death just before birth it ma) 


interfere with normal parturition. 
Foetal malformations may also occur as 
a result of the transmission of toxic 
substances, viruses, hormones and 
antibodies from the dam to the foetus 
and also through deficiencies and sur- 
plus of specific nutritional factors in 
the maternal diet during pregnancy. 
These malformations which are not in- 
herited, may also resemble those genetic 
in origin and are called ‘Phenocopies’. 
Phenocopics also occur in cattle in cer- 
tain cases of deft palate, congenital 
dropsy, muscle contractures and ankylo- 
sis (Bane, 1964). 

Lethal factors have long been recognis- 
ed in farm animals and were described 
as monstrosities or “freaks of Nature”. 
Much of the information regarding 
lethals has come from Scandinavian 
countries. Lemer (1944) dassified 
lethals by grouping them anatomically 
according to the tissues chiefly affected, 
viz. bone, connective tissue, muscle, 
epithelium, nerves and blood. Lethals 
and semi-lcthals in the bovines have 
been dassified by Bane (1964). Lcthals 
are kno^sn to affect the bone develop- 
ment other than tissues. Some genes 
affect se\’eral tissues and also prepuce 
effect on many parts of the body. The 
lethals should receive adequate atten- 
tion in both practical and sdentific con- 
sideration of animal improvement. It is 
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and ■Williams (1930) recorded another 
case in a Shire mare. This is observed 
rarely in mares and basically is a bicor- 
nual pregnancy. As the gestation pro- 
ceeds the foetus in ventral position 
rotates and comes to lie beneath the 
vaginal and uterine body. The dorsum 
of the uterus becomes ventral and 
vice-versa, so that the foetal legs point 
cranially. The rotation may involve a 
complete turn of 180“ rvhich leads to 
vagina being stretched. In such condi- 
tion per vaginum examination reveals 
the elongation of birth passage and the 
foetus may be palpated belo^v the arm 
through the naroow elongated vagina. 
This condition is likely to be mistaken 
with ectopic pregnancy. Six such cases 
were observed by 'Roberts (1956) in 
mares "which had the history of dystokia 
or retained placenta in previous foalings. 

Dystokia in such cases is usually not 
serious since the foetus does not enter 
the pelvic canal and the straining is not 
forceful. At the time of examination 
usually 24 to 48 hours after the onset of 
parturition, the foetus becomes emphy- 
sematous and utenis contracts. The 
prognosis in such cases is poor. Because 
of the narrow canal, foctotomy be- 
comes impracticable and caesarian 
becomes necessary. It has been 
shown by Krill and Fincher (di- 
ed by Williams, 1943) that bicor- 
nual pregnancy docs occur in cow 
and possibly in ewe and goat. But this 
differs to a certain extent from that of 
marcs due to the pcailiar anatomical 
position, tlic bicornual prcgnanc)’ in cow 


usually results in dorsal presentation. 
On pupation, dorsum of the foetus is 
felt crossing the long axis of vagina and 
cen'ix at right angles with the foetus 
lying on its sides. 

Diagnosis can be confirmed per 
vaginum by palpation of "witbers and 
ribs. Manipulative correction consists of 
achieving pelvic version, foetotomy or 
division of the dorsolumbar artiailation. 
Timely Caesarian should be attempted. 
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Malkhcdc, 1969) Mohanty and 
Mohanty (1970) reported the occurrence 
of two bulldog cahes in cows presented 
for difficult parturition. These cows 
tvere served by stray bulls and had no 
history of any bulldog calf in the 
previous calvings. 


which arc in turn short and supple The 
oral mucosa is tender and such cahes 
arc unable to suckle Salh-ation is \cry 
frequent and when nci^ous system is in- 
volved, tlic calf is unable to stand Tlic 
skin in general has a ^elvcty appear- 
ance and skin over the joints is open 
and these raw surfaces do not show’ 


2. Achondroplasia II or Rcccsdve 
Achondroplasia 

These calves arc similar to Achon- 
droplasia I but less severe. They are 
born alive but die soon alter birth pos- 
sibly on account o£ respiotory 
obstruction. The upper jaw is short, so 
also the leg and the detect is reported 
to be due to a single recessive autosomal 
gene. This condition was first reported 
from Norway in Telemark ca«lc u 
similar abnormalities have also been re- 
ported in Friesian, Jersey, Guernsey 
and African Nganda cattle. 

3 Acliondroplada HI 

These calves arc extremely «ri.rble in 

expression and hate a short ‘ 

but the length of limbs is 

afiected. This " ’'^r^hi’e 

Jerseys and in Swedish Rc 

cattle (Ranc. 1964) Oih es surv n e longer 

after birth 

4. Epltheliogeneds imperfecta or 
Skinless calves . 

These defects hate been 
Holstein Friesnns Jcrscss 
Suiss. Hcrelords. A,Tsh.rcs. S«rf»h 
Red and ivn.iie and German p.ed mine 

The shin in sucli oa''” " “ t-i. arc 
mam parts of the Itods Tlie t e 
unialK bilateral and the sViu >e 
knees and hocks and on 
ears is usualls imoUed TItc o. 
nasal mnossa occasionalls 

defects. Tlic tongue is smo.ith 
pcxir dcsclopmcnt of fionts pa^ 


tendenq’ to heal. Such c.ahcs are usu- 
ally bom alive but die soon due to 
bacterial infection The defect is rc- 
portctl to be due to single recessive 
autosomal gene. 

5. Hypotrichosis congenita 
(Hairless calves) 

These calves are bom fully dev eloped 
after a normal gestation period but arc 
devoid of hairs The hair follicles on 
microscopic examination shots- under- 
development They arc usuall) Item 
alive but die soon after birth and the 
defect is due to a single autosomal re- 
ccssisc gene. This has been reported in 
Japanese attic, Sitcdish Red and White 
and Swedish polled breeds Straked 
hairlcssncss in Hereford attic has been 
recorded bv Craft and Illi/rard (1911) 
and Kidticll and Gmlliert (1930) 
Patclics of sals thickened folded skin 
over the fiank and shoulders mav he oli- 
served Hairlessness and raw areas may 
be seen on the joint surfaces Tlie al 
scs mav show extreme salisation be 
come emaciated and die 

6 Aerttlerlasls congenita; amputated 
calrea; nemlmella: Amelia or Otter 
ealres 

-These ahnonral cahes are iisinllv 
bom after a normal p'eg-ia"cs pen's 
and mas he snil bom or i' r wien at"-* 
-The degree of nnoifri- r' )-i sa-'S 
troth a-nJ Irocr po-t'o-s <f r' e 1 m s 

ttluarv fs-l elhr a-r! f'es a-e 

afee.-r. rhe lea! is a' -- rm •’ h -‘'J 
jaw h srrs sV'l e- L-uiP ' a -w-- 
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therefore necessary to prevent the 
spread and fixation of these undesirable 
transmissible characteristics. There are 
limitations to deal with the handling of 
this problem. Like most other muta* 
tions, the majority of lethals are reces- 
sive and may remain hidden in a stoch 
for many generations. Test mating and 
rigid selection help in removal of 
undesirable characters from a strain. An 
inbreeding programme designed to 
eliminate a stoch of lethals and sub- 
lethals also proves beneficial. Close in- 
breeding is Uie most certain and quick- 
est means of bringing lethals into lime 
light. This gives the breeder an op- 
portunity of culling the defective 
animals. In a herd of cattle, the easier 
way to get rid of any recessive gene is 
to test the herd bull before using him 
extensively. Breeding the bull back to 
his daughters ensures safety in using 
him if the character docs not show up 
among the inbred calves. 

If the bull carried a recessive, one half 
of his daughters could be expected to 
have inherited it. One half of those 
possessing genes (1/4 of all the daught- 
ers! would transmit it to the offspring. 
Half of lilts 1 /4 would receive the gene 
direct from the sire and also through 
their dams from the same bull as grand 
sire. Tims 1 /8 of the inbred offspring 
would show a parliailar character caus- 
ed hy a recessive gene (Gilmore, 1952). 

According to Joliansson (1961) three 
methods of progeny testing for lethals 
can he used. 

1. The sharpest test is to mate the 
bull to known hctcrongotcs. If the bull 
produces 11 normal calves and no reces- 
sive. the prohabiliiy that he is a carrier 
is reduced to about O.OlSc* 

2. Another test is to mate the bull to 
daughters of knowm hctcro7)’gotcs. If 23 
calves of norm.ll phenotype arc proiliic- 
cd and no defective, the probability 


that die bull is a carrier is reduced to 
less than 0.05%. 

3. The third method is to mate the 
bull to his own daughters, 50% of ivhich 
would be expected to have received in 
a single dose of any hidden recessive 
gene the bull might carry. The accuracy 
of this test is the same as that of method 
2 . 

Abnormal animals svhich can be seen 
to carry and transmit any defect must 
be discarded, although their progeny in 
certain instances might be used solely for 
production. It is not advisable to adopt 
therapeutic and palliative measures to 
correct an undesirable factor. Other- 
wise, the faulty strain will be perpetuat- 
ed and this will only be a short terra 
policy. Affected animals and their pro- 
geny should be culled and eliminated 
from breeding. 

LETHAL FACTORS 

1. Achondroplasia I (Dwarf calves or 
boll-dog calves) 

Certain calves of Dexter Kerry breed, 
Hereford and Friesians sometimes 
reveal marked hydrocephalus, chondro- 
dystrophia, concave face and micro- 
melia (Short limbs). Such a calf has a 
broad compact head with flat depressed 
nose, prominent lower jaw and the 
tongue protrudes out of the mouth. 
The legs and vertebral columns are short 
and abdomen is distended (Fig. 42, 43). 
Piluitarics arc usually defective and 
such calves arc usually aborted during 
fourth to seventh month of pregnancy. 
According to Pahanish ct al (1955). this 
defect is due to a single autosomal, re- 
cessive gene with incomplete penetrance. 

Achondroplasia in Indian cattle has 
been reported by Sh.ih (1931), Shanta 
and Chesh (1936) and Muny (1916). It 
also ocairs in dogs, cats, sheep and 
goats rarely (Roberts, 1956; Knikini and 
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nficr hivlli. Tlic comlilion is considered 
lo be due to a single antosonial reces- 
sive gene. 

11. Ankylosis of lower Jaw 
Tltc lower jaw is ankylosed at tlic 
mandibular joint. Tliis lias been report- 
ed in the Nonvegian Lyngdal cattle and 
is caused by a single autosomal recessive 
gene. 


condition varies and the weight of calves 
m.iy be tw-icc the normal. It may be 40 
to 100 Kg. and the calf is usually abort- 
ed one to tsvo months prior to term or 
may be born at term with dystokia. The 
defect occurs in many cattle breeds of 
the svorld including Ayreshires, Friesi- 
ans and Swedish Lowland breeds. The 
defect is more severe in male calves than 
the females and the males shmv higher 
incidence of this condition. 


12. Short spine I or Elk ealves 

These calves arc characterised by 
reduction in the number and 
tion of the vertebrae and ribs. The head 
and the limbs arc normal. 
still born or die soon after birth. Ih 
has been observed in Osterdal cattle ot 
Nonray, 

13. Short spine n or Bison Calves 
In these calves, ccmcal 

■reduced to five and 
The spinous processes of the thoracic 
vertebrae are prolonged. Hindparts ar 
relatively small. The calves 
stiU borii. The defect 
Zophoniasson (1955) in Icelandic cattle. 

14. Ljutikow^s Lethal 
This defect was seen “ 

Brown Swiss in U.S.A. during 
to 1956 and was first ' 

Ljutikow (1932) in Russian 

foetus is normal in appearance 

either aborted, still-born or ^ 

Gross abnormalities are 

heart beats are rapid^ with a ‘ 

heart sounds and occasional y ) P. 

Death may be due to circulatory f- 

15. Congenital dropsy, Anasarca or 
water calves , 

The affected calf is 
acaimulation of fluid under t e . ’ 

the muscles, umbilical cord an 
cavities. The manifestation ot 


16. Impacted molars, premolars or 
parrot month 

In this condition, the mandibles are 
short and premolars are impacted. 
Calves are born alive, but die shortly 
thereafter since they are unable to 
suckle. It is seen in short-horn cattle 
.and is due to a single recessive autoso- 
mal gene. 

17. Atresia and or Imperforate anns: 
(Pig. 44). 

Such calves may live for several days. 
This was reported by Kuppusivamy 
(1937) in Ganjam breed and by Kaikini 
(1963) in Gaolao calves. It is also seen 
in Holstein. Angus and Guernsey 
breeds. 

18. Atresia ilei 

These calves arc cliaracteriscd by com- 
plete atresia of the opening of ileum and 
caecum resulting into great dilatation of 
ileum. The abdomen is distended 
simulating ascites. They are usually 
aborted one to two months prior to 
term and in most cases cause dystokia. 
This condition has been recorded in 
Swedish Polled cattle (Nihleen and 
Ericksson, 1938). This defect is due to 
a single recessive autosom.aI gene. 

19. Defonned limbs 

Such calves have crooked Icj;* 
occasional ankylosis (Fig. -15). They are 
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upper jaw is curved with sometimes cleft 
palate and gives thfl appearance of a 
parrot bill. At times hydrocephalus may 
be manifested. The defect has been ob- 
sen'ed in Friesian and Swedish breeds 
of cattle and is due to a single recessive 
autosomal gene. 

7. Mummification 

Mummification has been observed in 
most of the cattle breeds of the world 
but its hereditary character is still un- 
clear (Erb and Morrison, 1957). This 
was first reported by Loje (1930) in Red 
Danish cattle as carried by a single re- 
cessive autosomal gene. Of the two types 
of mummifications viz. (1) Papyraceous 
type and (2) Hacmatinic, the latter is 
common in bovines. In papyraceous 
t^pc, the foetal membranes get shrivel- 
led, dried and become parchment like. 
The fluids are absorbed, uterus con- 
tracts on the foetus and moulds on to a 
dry contorted mass. In the hacmatinic 
type, chocolatc-like blood mass accumu- 
lates between uterus and chorion 
(including foetus). The anomaly usually 
arises during the last trimester of 
pregnancy and the foetuses may be 
aborted or die at term. They arc 
characterised by a short neck, stiff limbs 
and occasionally ascites. Homaday 
(1917) and Deaton et al (1959) consider- 
ed this to be due to a sex linked lethal 
gene. 

8. ninflqnarter paraly^ 

Paralysis of the hind quarter has been 
reported in certain calves of Red 
Danish cattle (Loje, 1930) and Nonve- 
gian cattle (Tuff, 1948). These calves 
are usually normal in development and 
bom alive but they are unable to stand 
on hind legs. Tlic cah’es are normal at 
birth but in a month or tiro dribbling 
of urine occurs which soils the 
skin leading to caema with progressive 


AVeakness of hind limbs. They arc un- 
able to stand and since the condition 
does not improve, slaughter is inevit- 
able. The defect is belie\’ed to be due to 
a single autosomal recessive gene. 
Neilson (1950) and Christensen and 
Christiensen (1952) demonstrated 
degenerative changes in the brain and 
medulla oblongata of the affected calves. 

9- Muscle contractures or general 
ankylosis 

This defect tvas reported by Wriedt 
(1929) in Norwegian Red Polled cattle 
and by Hutt (1934) in Holstein Friesian, 
by Stand (1940) and Rogger (1949) in 
German cattle, by Murray (1951) in 
New Zealand Friesian cattle. It has also 
been reported in Red Danish and 
Jersey breeds and is considered to be due 
to a single autosomal recessive gene. The 
calves are characterised by extreme 
rigidity of neck and limbs and abnormal 
union (ossification) of one or all limbs. 
The head is usually dratvn backtvards 
and cleft palate may be present. 

Limbs are folded under the body 
leading to dystokia. At times cartilages, 
capsules and ligaments are also involved 
causing body ankylosis. A great varia- 
tion exists regarding the manifestation 
of the defect. Milder cases, though not 
lethal, lead to dystokia and embryo- 
tomy becomes necessary. TJie cause is 
coiuidered to be a hereditary one, al- 
though nutritional factors cannot be 
excluded. A similar condition in sheep 
is called as ‘lethal myodystrophia'. 

10. Muscle contractures of limbs 

A special type of muscle contracture 
was observed in Nonvegian Red Polled 
cattle by Tuff (1948). Hindlimbs were 
bent backsvards so that the hooves svere 
dose to anus. Forelimbs svere also flexed 
and the liaircoat was short and friiiy. 
Calves may be still-born or die soon 
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27 Congenital spasm or hereditary 
ataxia 

This IS dnracteriscd by mtermittant 
sp^smodlc movements of head and neck 
usually in the vertical plane The calves 
are bom alive but may die shortly after 
They are unable to stand and ivhen 
forced to do so spasms develop in fore 
and hind limbs They ^vere reported by 
Richter and Gehring (1937) m German 
cattle and by Gregory ct alj (1944) in 
Jerse)s This condition is also reported 
in Shorthorns and Herefords and con 
sidered to be due to a single autosomal 
recessive gene 

28 Prolonged Gestation I or Foetal 
Gigantism 

The gestation period may be pto'®"S 
ed m some cows as a result of 
overdue calves are post mature bu a 
normal in appearance and are usu y 
stillborn In Holstein Friesian the 
gestation period may be prolonge y 
12 to 98 days (302 to 3™ 

Ayreshires 336 to 381 days m Guernsey 
by 12 to 246 days and m Japanese 
301 to 405 days Dystokia due 
oiersize is the outcome of pro ^ 
gestation and embiyotomy or ca« 
might be necessary Coins carr)‘”S 
foetuses slims marked defiacnQ 
dcselopment and do not eshibit m 
preparatOT) changes of partuntion ^ 
condition is considered to be i 
Single rcccssisc autosomal gene 

29 Prolonged Gestation H 

The ciUes arc P'’*' 
abnormal m uppeamnee J (,o30.'.5) 
cabes according to Rasbecl t 

shoN\ed ostco-chondro-d>'strop 

genual ludrops and hairlesmes 
Dan.,1, mttle In Sned.sl. 

pen (1031) reported bods 

tnent ot tlic terminal parts o 


(Acromegaly) The gestation penod 
varied from 332 to 510 days 

30 Streaked hairlessness 

This IS a sex linked lethal character 
for the male whereas the carrier female 
exhibits streaked hairlessncss in the 
vertical direction from the back xxis 
The sex ratio of their otfspnng shoiis 
a marked deficiency of the males Tins is 
considered to be due to a dominant s« 
linked gene with a rccessiie lethal 
action as observed by Eldrige and 
Atkeson (1953) in Holstein rncsian 

31 Congenital Iclhyosls 

This condition in calves is chancter 
, 5 ed by difliiscd hyperkeratosis and 
abnormal comificntion of the skin which 
results m the formation of thick homy 
scales covering the entire surface of the 
bodv The calics arc alive at birth hut 
soon die This has been reported m 
I^nvegian Polled cattle and in Japanese 
cattle and is considered to he due to a 
single recessive autosomal gene 

32 Adeno Iiypoph>’*'Ul aplasia 

In these calves the pituitary gland is 
absent The altecicd calses arc small 
mually w.ih short kgs and Iispo-lncliia 
" In such cases gvstilion pcri.Hl i 
usually prolonged up m aOO davs and 
Hboiir which is apparently initiated li^y 
of the focliis is cxlremely weal 
mrraing the aPec.ed fi^iuscs 
show lilde or no ,!cve!opmenl The con 
I n lias been rcrxirlcd m Giiemscas 
rsho^on^ctcl 'TJoiO, and Kennedy 
rt cl (1957) 

33 C^rtbelbr 

Xl - af'ccict! enhri arc umbic to 
nftrrbin’ t’ cjn Ix-kq » 3^ 

are s iHs rv a s 

in-i wik r-’ - 
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usually still-born but if alive they arc 
unable to stand. The condition has been 
reported to be due to a single recessive 
autosomal gene in Holstein rriesian by 
Riishcvsky (1938). 

20. Brain Hernia 

In this anomaly, the sutures of the 
skull bone fail to close resulting in ex- 
posure of the brain. This is also called 
as cerebral hernia or Caltin Marks. 
Usually, the frontal and pariet.al bones 
are involved and the brain protrudes out. 
Tliis has been reported in Holstein 
Friesian. The calves may be still-bom 
or die soon after. 

21. Brachygnalhia inferior or 
Agnathia-1 

This anomaly involves the lower jaw 
which is markedly shorter than the up- 
per. Tlic calves arc bom alive but ilicy 
die soon since they arc unable to suckle. 

22. A^natida It or Jawlcssncss 
These calves arc characterised by the 

imperfect development or absence of 
lower jaw. In some cases this may be 
seen as a wattle like appendage on the 
sides of the head. "Ely el al, {1939) and 
Lalondc (1910) recorded this condition 
in Jersey and Ayrshire breeds rcspcc- 
ti\cl\. The affected foetuses arc aborted. 

23. Sex linked lethal 

In tins ispe. the foetuses arc expelled 
dead. F.xistcncc of anti male lethal is 
assumed to he on account of .shortage of 
males. Three ivpcs arc reported with 
preponderance of either males or 
females, .\ndcrson (1910) reported its 
ocaUTcncc in Angler cattle and in 
Holstcins. 

24. Fused nostrils 

In these <al\cs. the nasal openings arc 
fused and olf-nctory s}-stcm is either 


poorly developed or rudimentary. Calves 
may be still-born or die soon after. 

Ilancic (1940) considered this defect 
in Yugoslavian Highland cattle due to 
dominant gene. 

25, Missing plialangcs; reduced 
phalanges or creeper calves 

In the affected calves, the first and the 
second phalanges are absent. The 
metacarpal and metatarsal bones ore 
short. The hooves arc usually normal 
but arc connected svith the metacarpal 
and metatarsal bones by only the 
tendons. Tlie calves may be bom alive 
at full term. The defect is reported by 
Johansson (1939 and 1942) in Swedish 
Polled breeds due to a single recessive 
gene. 

26. Hydrocephalus 
Hydrocephalus involves swelling of 

cranium due to accumulation of fluid in 
the vcntriaibr s}’sicm (Internal hydro- 
ccplwlus in calves) or between the dura- 
mater and tlic brain (External hydro- 
cephalus in pig-lcLs). The swelling oc- 
curs in upward direction and the cranial 
cavity may be nvicc as large (Fig. 46). 
Thinning of the cranial bones ocairs due 
to a-arious reasons such as diciar)' defi- 
cicnq', infectious reasons (hog cholera) 
or genetic factors. TIic affected calves arc 
aborted or if alive at term show tremors 
and in-coordinated movements. Sporadic 
eases of hydrocephalus seen in some 
breeds may be accompanied by muscle 
contractures and hydrops amnii. shorten- 
ing of humcnis and femur as in Fric- 
sbns or congenital Iiydrops and car 
abnormalities as in A^Tsbircs. Cole and 
3foorc (1942) and Cloningcr (1961) con- 
sidered the defect due to a single aut®* 
som.il recessive gene. A ease of hydrth 
ccpbalus in a cow-calf was obsened by 
5*3nc (1963) at Nfadras which sv*3< re- 
lieved by cacsari.in section. 
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(xi) DrattLamb: Lambs born alive 
but cannot walk due to lesions 
oE the cortical layer oE the 
cerebellum. 


HORSE 


(i) Atresia coli: Closure oE colon 
oEten associated with brain 
delects; colts bom alive. 

(ii) Frederiksborg lethal: i^erred 
Erom high degree oE sterility in 
inbred mating oE svhite horses. 

(hi) Sex linked lethal: sex ratio oE 
2 Eemales: 1 male. 


(iv) 

(V) 


(vi) 


Epitheliogenesis imperEecta. 
DeEormed Eorelegs: Atrophied 
muscles or lack o£ balance bet- 
ween tendons, characterised by 
shortening o£ the phallanges. ^ 
Hereditary Ataxia: It is invan- 
ably lethal and observed m 
Eoals o£ the Oldenberg breed. 


(vii) Hydrocephalus. 

(viil) Erythroblastosis Eoetalis. 


(i) 

(») 

(hi) 

(iv) 

(V) 


(Vi) 

(vii) 


(viii) 

(ix) 

(It) 


SWINE 

Brain hernia. 

Paralysis o£ hindlimbs. 

Atresia ani — (Slode o in 
ance not dear). -jinos 

CleEt palate - Affected pighnP 
bom alive but unable 
Thickened forelimhs ^ 

fibres displaced by con 
tissue infiltration. 

Congenital bent legs. 

Split ears -AssodatedwiAd^ 

formed hind quarters and 
times deft palate. 

Hydrocephalus •’T' 

Amputated limbs. 

Diverticulosis . mucous 

Pockets formed h; 

membrane of 

witli marked thickcnmS 


gut. Irritation caused by tlie 
diverticuli inflames the mesen- 
tery and local peritoneal adhe- 
sions occur. 

(xi) Congenital poiph)Tia (domi- 
nant type): Affected animals are 
characterised by the reddish 
brorvn colour of their bones and 
teeth. 

(xii) Hydrops: Swelling oE the nape 
o£ neck and abdomen in young 
pigs. 

(xiii) Clubfoot: Oedematous forelegs 
and sometimes hind legs as well, 
inflammation of the lungs and 
often hyperkeratosis of abdo- 
men and sides. 

POULTRY 

(i) Creeper. 

(ii) Chondrodystrophy. 

(iii) Amaxilla (Abnormal missing of 
mxxilka). 

(iv) Missing mandible. 

(v) IVingless. 

(n) Dcpiochodia. 

(vii) Shortleggcd. 

(viii) Micromelia. 

(ix) Talpid. 

(x) Crooked neck dsvarf. 

(xi) Congenital loco. 

(xii) Skinkiness. 

(xiii) Bilateral micro optlnlmia. 

(xb) Blindness. 

(xv) Short upper beak. 

(xsT) Aptyrylosis. 

(x'-ii) Short mandible. 

(xHii) Congenital tremor. 

(xix) Naked neck. 

(x.x) Short spine. 

DOCS AND CATS 

(i) Stenosis of oesopliagus. 

(ii) Cerebellar hypoplasia. 

(iii) Hydrocephalus. 

(i,) Hemophilia. 
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cortex, is the characteristic feature. 
Ataxia may he manifested at birth or 
one to two weehs after. Microscopic 
lesions may be found in die midbrain 
and cerebellum. Johnson ct al, (1958) 
obsen'cd incordination of synergic 
muscle in Holstein-Friesian calves due to 
cerebellar hypoplasia. 

34. Anodontla with hypotricliosis 

Affected calves are completely tooth* 
less and hairless at birth. The tongue is 
longer and thichcr than normal. Only 
three affected males in French cattle of 
mixed ancestiy’ were obsen'ed by Drienx 
et al, (1950) one of which developed two 
molars and hair after six months. 

35. Spina hUida 

In Uicsc calves, the vertebral arches 
are not fused. The limb muscles arc 
contracted. This may be accompanied 
by absence of one kidney or atresia ani 
and brachygnaihia inferior. Calves die 
at birth or shortly thereafter. This has 
been reported in Nonvegian Red catdc 
by Ncs (1959) and is considered to be 
due to a single dominant gene with in- 
complete penetrance. 

30. Partial alopecia and failure of 
hair growth 

Tlicse calves arc characterised by 
shortlcgs and imperfect development of 
lotv'cr jaw. The calves cannot survive on 
pasture. The defect was reported in 
j.iroshv breeds of cattle (Ljulikow, 1954 
&: 1937). 

This defect has also been observed in 
cattle by Handerson (1955). The affect- 
ed calves dc^•clop stiffness or slobbering 
at about 2 months of age and which 
increases with adsandng age, terminat- 
ing in death by .about C to 12 inonilw. 

The following lethal characters liave 
been observed in other species of farm 
animals. 


SHEEP 

(i) Muscle contracture. 

(u) Earless and cleft palate often 
associated with tripartite claws. 

(iii) Paralysis of hind-limbs. 

(iv) Rigid fetlock, Skeleton deform- 
ed, associated with short wool 
and hernia. 

(v) Amputated limbs. 

(vi) Lethal ^ey. No homozygous 

grey adults. Grey x Grey 
= 2 grey- I Block — 

Homozygous grey foetuses usual- 
ly die by 15 weeks of gestation. 
Affected foetuses exhibit ulcers 
and hyperncmia of mucous 
membrane. 

(vii) Dwarfism, Tliyroid disturbances 
leading to death within a month 
after birth. 

(viii) Congenital photo • sensitivity: 
Affected animals normal at 
birth, thrive until they begin to 
feed on grass. The ears, eyelids 
and lips first become odematous. 
then raw and begin to bleed. 
Death is ineviuiblc except when 
the animal is taken inside and 
sheltered from direct sunlight. 
Condition is similar to facial 
eczema in that llic surface 
lesions depend on the presence 
of phyllo-crythrin. However, the 
liver is not damaged as in facial 
eczema. 

(ix) Lethal myo dystrophia: A mus- 
cular dystrophy occurring early 
in focral life. I^mbs arc born 
alive but die shortly thereafter 
because of in.-ibility to respire, 
(x) Agnalhia: V.arious fonns of 
ngnathia. 





Chapter 12 


Malformations 


Malformations in the genital organs 
are o£ fundamental importance and arc 
likely to cause infertility and sterility. 
In recent years, much light has been 
thrown on a number of aspects of mal- 
formations ■with regards to the types, 
incidence, aetiology, and the control 
measures to prevent the spread of mal- 
formations in the breeding herds. Sires 
arc being extensively used through 
Artificial Insemination. It is evident 
from the records that outstanding sires 
have been used for a very large number 
of cows even to the extent of 50,000 or 
even more. It is necessary to bear in 
mind, the inherent dangers of transmis- 
sion ol lethal and sub-lethal characters 
to a large number of oflsprings. 

Malformations arc congenital deformi- 
ties and are the outcome of an abnormal 
or arrested development of an organ or 
of different parts of the body. In all 
probability, malformations are conge- 
nital abnormalities. The word ‘Malfor- 
mation’ comprises of mal formashun 
(malcus-an evil, formatio — a forming, 
defective or abnormal formation). 

Malformation when it involves only 
an organ or a part of the body, is term- 
ed an anomaly. If the deformity is ex- 
tensive, the individual is spoken of as a 
monster. The study of anomalies of 
development is knoim as teratolog)'. 


To study types of malformations, the 
reproductive system may be divided 
into three zones. 

1. Gonads 

2. Tubal zone comprising derivatives 
from the Wolffian and Mullerian 
ducts. Wolffian derivatives- 
Epididymis, Vas deferens, Vesicu- 
lae Seminalis. Mullerian deriva- 
tives — Fallopain tubes, uterus, 
cervix, vagina. 

3. Copulatory area (penis and clito- 
ris, scrotum, and vagina, vulva). 

The mammary system in female Is a 
secondary sexual character closely asso- 
ciated ivith reproduction and becomes 
functional soon after parturition. 

Tanabe and Almquist (1966) classi- 
fied the abnormalities as structural and 
functional with sub-divisions as obstruc- 
tive and non-obstructive. 

Abnormalities may be restricted to a 
definite organ or region. Malformation 
cliaracteriscd as white heifer disease is 
restricted to the areas formed by 
Mullerian duct (Spriggs, 1916). In most 
cases sexual glands undergo hypoplasia 
affecting both the male and female. 
Primarily, only the gonads are affected 
(Eriksson, 1938, 1943; Lagerlof, 1939; 
Lagerlof and Boyd, 1952; Lagerlof and 
'Scticrgren, 1952 and Settergren, 1954)- 








MALFORMATIONS I2D 


Incidence 

In the absence of authentic informa 
tion It IS difficult to knou the inadcnce 
from country to countr) since most of 
the study pertains to recent )ears after 
the introduction of proper records 
under the sexual health control 
programme 

One of the few s)stcmatic studies 
available in the hienture is that of 
ovarian hjpopHsia from Sueden in 
SKB breed The incidence uas 175% 
in 1936 uhich declined to 94% in 1918 
on account of systematic culling 

Tanahc and Almquist studied 

incidence type and severity of malfor 
mations of the reproductive system in 
180 subfcrtile and repeat breeding dairy 
heifers Gross genital abnormalities 
presenting conception ucre found in 27 
subfcrtilc dairy lieifcrs Out of the 27 
Giscs 9 n 9%) Here congenital abnorma 
hues uhich includcrl oiiducal mesonc 
phne ost (\) infundibular segmental 
aplasia (1) ovkIuciI segmental aplasn 
(i) forniial segmental aplasn fly ami 
ni of \uenis birorpnn bicoUis Out of 
lOnO rases studied bs Perkins et al, 
rsstir os’ancs sstre 2 2% incom 
plcic tract 0 5*^ double ccrv»\ OJ'c 
uterus uiuconus 0 2^ and im-amnated 
uterus 0 Koflasnh fl^^f^) studicsi 
lOr^ Taffn bufTilrt cenitnha and 172 
Stirti buffalo getutaha of s hich 16 
and 214*^ respeciiscls had genital 
Tualfomwiions 


the first pregnanq and m others uhere 
the affliction is less the manifestation 
may not be detected until pubertal age 
ashen they become eaadent 

Gcnetical analysis by Enksson (1913) 
reaealed that the malformations of 
gonads in SKB- cattle as ere due to a rc 
ccssiae autosomal gene aviih incomplete 
penetrance Lagerlof (1962) refers to the 
morphological defects as an inborn 
character usually of genetic origin It 
IS also noticed that there is a correlation 
betas cen ashitc or light colour and 
pathological status 'WTiitc hcifcr disease 
a specific condition in as Inch dcaclop- 
ment of para mesonephric ducts is 
arrested frequently ocairs in as lute 
heifers of Dairy Short Horn Breed 
(Spriggs IDtG Hafs 1910 Finlaa 
1919 Rcnclcl 1932 L-amg 1955 Kocli 
ct al, 1957) Other breeds baaing less 
pigment also seem to be mostly affected 
by these abnonnalitics 
Sctiergrcn (1951 1901) shoued that 
oa-arnn hypoplasia occurs cxclnuvely in 
cows that arc ashitc or almost asJnlc in 
colour In 0S32 coass studied h\ liitn 
173 had partial hypoplasia atid 118 total 
hypoplasia All cases asith total hapopli 
sia had 9/10 aslnte colour It seems 
likcla that the pinetrancc of the gene 
for gonadal fiapoplasia is drpen<fent on 
ifie lesci of f>o<{\ piijmenfition 

OstrosvsLi fl9>9) rrferred to tfi<* firt 
of hcTctiiia'a thseatei a^ectin^ frruli'v 
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3. Ovarian hypoplasia (incomplete 
development of ovary) : 

The abnormality can be unilateral or 
bilateral. Ovarian, hypoplasia is a mor- 
phological defect, a condition in which 
the whole ovary (total hypoplasia) or a 
part of the ovary (partial hypoplasia) 
lacks germ cells. Ericksson (1943) studi- 
ed the spread of this defect in Swedish 
cattle and reported that the hypoplasts 
produced milk with higher butterfat 
content and this might be the reason 
for a rapid spread of this condition 
ivhich reached as high a level as 25-6% 
in 1935. It was possible to reduce the 
incidence to 7.9% in 1942 and it was 
estimated that about 15 more years may 
be needed to reduce the incidence to 
4.5% and a century more to reduce it to 
the extremely low frequency of 0.5%. 
This was possible by a nation-wide, 
vigorous sexual health control scheme 
and rutliless culling of affected animals. 
Hignett (1953) reported occurrence of 
hereditary forms of ovarian h)poplasia in 
Jamaica Hope and Jamaica Red Cattle. 

Settergren (1964) studied the positive 
association between coat colour and 
oi’arian hypoplasia in the Sivedish High 
land breed. 

Ericksson (1938, 1943) concluded that 
this condition is caused by recessive 
autosomal genes with incomplete pene- 
trance (43% in m-iles and 57% in 
females). Subsequent to this only a 
single gene is being mentioned (Eriks- 
son, 1949; Lagerlof, 1951). The associa- 
tion between the high butterfat con- 
tent of milk and this defect is however 
supposed lo be a relationship of 
philological nature and not a genetic 
correlation. Lagerlof and Boyd (1952) in 
a study of C2SG postmortem examina- 
tions in SKB cattle found total hspopla- 
sia twice the incidence In Jaratland 
(U%) titan in other counties (5 to 
C.5%). A case of bilateral ovarian hj-po- 


plasia condition was encountered in a 
Gir heifer (Kodagali, 1969). 

Ericksson (1952) postulated that the 
gene responsible for this condition pro- 
bably inhibits secretion of follicular 
stimulating hormone by the anterior 
pituitary. Cases involving only unila- 
teral hypoplasia possess normal sexual 
organs and do exhibit regular sexual 
activity but have a shorter reproductive 
life. Out of 8145 cows examined, 13.1% 
had hypoplasia and of the 1065 cases of 
hypoplasia 87.1% left sided, 4.3% right 
sided and the remaining 8.6% were 
bilateral. 

Lagerlof and Settergren (1953) have 
given a detailed account of this condi- 
tion in Sweden. A total of 8145 animals 
ofi 450 herds were examined between 
1931 to 1948. Females were examined 
from nine months of age and as many 
times as possible. 'When the hypoplasia 
is bilateral the females have the appear- 
ance of castrates and lack secondary 
sexual characteristics. The reproductive 
organs of such cows are infantile and 
exhibit .1 complete lack of sexual 
activity. 

4. Cystic ovaries 

Henricsson (1965) has carried out in- 
vestigation of 67 herds comprising 679 
SKB cows and reported that cjstic 
oi-arics have a genetic predisposition. A 
gene frequency of 0.7 caused by a reces- 
sive gene and a penetrance with increas- 
ing age ss-as delected for the dams and 
higher gene frequency for the sires. Low 
frequenq' of manifestation by the 
younger dams plas-s an important part 
in spreading cystic os-aries. 

5. Fallopian Tubes 

Wllbms (1921) reported blind ends 
of fallopian tub«. Folding and I-all 
(1915) reported similar blind end* of EiT- 
lopian tubes in cattle and ba2al'>es in 
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the cause. Some of the malformations 
may be due to defective gene or as a 
result of toxic influences and deficiency 
or surplus of specific nutrients. Experi* 
mental exposure of the foetus to such 
substances has shown to induce mal- 
formations (phcnocopies), which are 
normally inherited or acquired. 

MALFORMATIONS IN THE FEMALE 
Lagerlof (1956) reported the mal- 
formations of genital organs of cows as 
under: 

1. Abnormalities due to developmental 
defects. 

(a) Gonadal h^'poplasia. 

(b) Aplasia. 

2. Abnormalities due to arrested deve- 
lopment of the Mullerian ducts. 

(a) "White heifer disease. 

(b) Hermaphroditism. 

(c) Free martins. 

Malformations arc formed according 
to three different patterns and they arc 
divided into three main groups (Nes, 
1965). 

(i) Bounding of the anterior part of 
the mgina and its secondary disten- 
sion wttli q’stic distention of the 
uterus. 

(ii) Absence of the anterior part of the 
sagina, ccrs'ix and corpus uteri 
with distended uterus. 

(iii) One cornu uteri with q'stic disten- 
tion, the other cornu being normal. 

Tcige (195G) summarised information 
on malformations found in Danish 
attic as follow's; 

(a) Anterior section (Salpinx and 
ulcrinc horns): Aplasia of salpinx. 
Uterus duplex (uterus with four horns 
and four oaries), Hj-poplasia of uterine 
horns. Constricted passage into one 
horn, Occlusion of one horn, total 
aphasia or parti.il aplasia of single uterus 
{Uterus unicornis, white heifer disease). 


(b) Middle section (corpus uteri, 
cervix and the anterior vagina) : Cervix 
duplex (uterus didelphys or uterus 
bipartitus, uterus bicomis bicollis, 
hypoplasia of cervix, narrotv cervical 
anal, oblique or curved cervical canal, 
string formation in portio vaginalis and 
vagina. 

(c) posterior section (vagina and 
hymenal region) : Vagina duplex, Hypo- 
plasia of vagina. Aplasia of vagina, 
Narrow hymenal ring. Malformation of 
sinus urogenitalia — Hypoplasia of 
vulva and. vestibulum. 

The most common finding is aplasia 
segraentalis ductus Mulleri- Teige 
(1956) found 23 ases of this type and 
the other types of malformations ivere 
sporadic. 

1. Genital hypoplasia 

Hamori and Gyuru (1964) reported 
that four heifers of Hungarian Red 
spotted breed had hypoplastic genital 
organs and two more calves were pseudo- 
hermaphrodites. All affected calves had 
descended from one grand sire either on 
the male or the female side. Gordou 
(1957) reported that six Aynhire heifers 
sired by the same bull failed to come 
on heat at 18 months to 2 years of age 
and were found to have infantile uteri 
and non-functioning ovaries. The 
depression of normal ovarian function 
w'as believed to be due to combination 
of seasonal and hereditary influence. 

2. Ovarian aplasia (Absence of ovary) 
Finclicr (1916) reported an apparently 

hereditary condition of virtual absence 
of oi'arics in three maternal half sisters. 
These animals showed lack of sccondaiy 
sex characters and no Iicat. This con- 
dition is reported to be due to autosomal 
dominant factor. Arthur (1964) reported 
Uiat in rare instances one or both 
ovaries nuy be absent and in these cows 
the genital tract is infantile and qclical 
btlraviour is absent. 
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cellular debris. This characteristic dis- 
tension of these structures was called 
“Hydrometrocolpos”. Hutt (1946) re- 
ported greater frequency of white h^er 
disease in Short horn heifers of white 
colour rather than red or roan animals. 
Fincher and ‘Williams (1926) noticed 
arrested development of derivatives of 
Mullerian duct associated with inbreed- 
ing in 69% of heifers sired by one bull. 

Spriggs (1946) differentiated white 
heifer disease bettveen three distinct 
types : 

(i) Group-A — ^Absence of anterior 
vagina, cervix, uterine body and 
a cystic distention of uterine 
horns. Such animals are alrvays 
sterile. 

(ii) Group-B— Uterus is unicornis, 
the abnormality being present as 
a flat muscular band with a cys- 
tic formation near the apex. 

(iii) Group-C — ^Except for hymenal 
constriction, the rest of tlie geni- 
talia is completely normal. 

Laing (1955) stated that the following 
lesions occur either alone or in various 
combinations: 

(i) A thickened imperforate hymen 
or a thickened hymen with an 
extremely small aperture at the 
site of the normal hymenal 
vestige just anterior to the exter- 
nal urinary mealus. 

(ii) A completely occluded anterior 
vagina. 

. (iii) Absence of the cervical canal or 
absence of cervix. 

(iv) Absence of uterine body. 

(v) Absence of one uterine horn. 

(vi) Persistence of prominent Wolf- 
fian or Mesonephric remnants. 

(vii) Longitudinal vagina having sub- 
mucous channels. 

The condition has been reported to 

be associated ivith ivhite colour in 

France (Dimitropoulos, 1950). Out of 


3315 cows examined, 12 heifers were 
affected. Of these 10 were white and 2 
blue roan. Three of the affected ani- 
mals were daughters of the same bull 
and the fourtli was his grand daughter. 
Hanset (1959, a, b; I960) reported this 
condition in Belgian White and Blue 
Pied breed which originated from 
Shorthorn cattle. Out of 290 cases 
shelving varying forms of abnormality, 
237 occurred in white and 53 in blue 
pied heifers. Hanset (I960, a b) ana- 
lysed his previous data in addition to 
data of tlie same breed in several other 
provinces and concluded that the hypo- 
thesis of an autosomal recessive gene 
with complete penetrance linked to a 
partially dominant gene for white ‘N’, 
needs revision. It ^vas proposed that 
the condition has a polyfactorial origin 
and is not a pleiotropic effect of gene 
*N' nor it is due to its allele ‘Nw*. It is 
suggested that the defect might be due 
to the physiological action of gene ‘N’ 
generally in double dose, supplemented 
by one or more recessive genes at locii 
independent to the ‘N’ locus. 

Nordulund (1956) reported that 12 
(3%) of the daughters of a bull suffered 
from malformation of the vagina and 
uterus somewhat similar to white heifer 
disease which was not seen in the pro- 
geny of any other Swedish Freisian bulls 
and suspected a hereditary bias. 

Sebemardori (1959) described cases 
of pseudohelicoidal uteri in bitches and 
cats and considered the cause to be 
hormonal or hereditary. 

9. Cervix 

Cervix duplex condition has been 
reported in cows by Loen (1961), Setter- 
gren and Gallotvay (1965) and Tanabe 
and Almquist (1966). Reddy (1959) 
and Sane et al. (1961) observed the 
malformation in a buffalo cow (Fig. 47). 
Kodagali and Kcrur (1968) in a study 



of 1068 Jaffari buffalo genitalia record- 
ed one case each of os duplex and os 
triplex. Abnormal shapes (Kink and 
stenosis) were noted in 15 and 6 oigans 
respectively. Bonfort and Mai (1958) 
discovered the hereditary duplication of 
os uteri in cattle. Out of 2310 Black 
Pied Low land cows, 18 had the defect. 
In another study of 43 affected animals, 
20 were offsprings of 5 bulls related to 
c.iclj other. A recessive mode of inherit- 
ance has been reported. Sittmann et al. 
(1961) made a genetic analysis of the 
double cervix condition in cattle in two 
closely related Hereford cattle and a 
single autosomal gene with a low pene- 
trance has been incriminated. Sittman 
(1963) reappraised the previous work 
and concluded that ilic double cervix 
condition in cattle is determined by an 
autosomal recessive gene uitli incom- 
plete penetrance. 

Van Locn (1963) reported that the 
relative incidence of this condition was 
highly significantly greater in d.aughtcrs 
ot affected dams than those of normal 
<Iatns. V.iti I.oen (1965) sttidied the 
breeding data of 16.375 Mcussc-Rhinc 
Vessel cows of .an A. I. Association dur- 
ing 1955-1958. The frequency of 
double cenix conditijux in cows insemi- 
nated was 3.7%. Out of the 132 bulls 
uwtl. 68 lutl sired at least one <Iefrcthc 
tkiughicr. From tlie 10,181 djughters 
sircil by these bulls, the frc<|ucncy of 
double cciviv was 1.3%. Rcprx.i»luctio« 
of tlicsc cosss svas normal but they re- 


The opening was into the cranial part 
of tlie v’agina. CervLx xms tvcll formed. 
The otlier two openings were slightly 
posterior to os uterus proper. Each 
communicated independently with 
uterus by three cervical canals and three 
external os uteri. The three canals 
merged into common opening at bifur- 
cation of the uterus. The gonads, 
horns, uterus, vagina and cerv’ix were 
well developed. The condition has 
been reported as being due to failure of 
Mullerian ducts to fuse into one thus 
giving rise to triple external os. Three 
apertures were due to improper fusion 
of the urogenital sinus. Stenosis of 
cervix or segmental apLisi'a of uterine 
horn is a condition commonly encoun- 
tered in heifers %rith mucometra and 
sterility. Atresia of the cervical canal 
as a congcniul defect has been reported 
by Paul Cohrs (1967). 

10. Vagina 

Hull et al, (1910) referred to a mal- 
formation of tubular genitalia in inbred 
daughters of one Jersey bull. Vulva 
and cervi.x were constricied resulting in 
difficult parturition following first preg- 
nancies. Surgical intervention in 7 out 
of 10 fosvs Was required. Ojngcnital 
h>p4)plasla of the vagina and congenital 
aircsla of the vagina at the [unction of 
the vestibule In the region of the h>mcn 
luve been cited by Paul 0)hrs (1067). 


11. Vulva and Ve^ihulc 



136 REPRODUCTION IN FARM ANIMALS 


proper has been reported in the Swe- 
dish cattle by Nordlund (1956). He 
further reported that the obliteration of 
the vaginal lumen ^vas not a persistent 
hymen but as an incomplete recanalisa- 
tion of the vaginal analage during em- 
bryonal life. Hypertrophy of clitoris 
occurs in cases of functional follicular 
cysts. Gartner’s ducts in tire floor of 
vagina are caudal remnants of the 
mesonephric ducts which may occasion- 
ally persist and become cystic. A case 
of duplex vagina and vulva in a Kankrej 
cow was observed by Deshpande et al, 
(1970) (Fig. 48). 

12. Inter sexuality 
Hafez and Jainudeen (1966) have 
reviewed inter-sexuality in farm ani- 
mals, which shows that 92% of heifer 
calves bom as co-trvin to bull calves are 
sterile, on account of an abnormal 
sexual apparatus. They are called as 
free martins. Lillie (1916) theorised 
that the direct cause was anastomosis of 
tlic blood vessels of the adjacent allan- 
toic sacs. This allowed male hormone 
from the earlier differentiating foetal 
testicle to retard tlie development of un- 
differentiated gonad and Mullerian 
duct system of die female co-twin and 
to stimulate its Wolffian duct system. 
Tlic result is an intersex, witli out-ward 
.nppcarancc of female and internal sex 
organs of a mixed type. The ovaries 
remained hypoplastic and occasiomilly 
the right ovary descends the inguinal 
canal and comes to rest on the udder. 
Vulva shows a prominent tuft of hair in 
its inferior commisurc and clitoris is 
markedly enlarged. The vagina is 
typically nonpatcni but occasionally it 
is tubular and ends in die ail-dc-sac at 
the normal position of the cervix. 
Actually the ccivix is absent and the 
uterus is represented by two solid cords. 
Abnormal shape and location of exter- 


nal genitalia, presence of extremely 
large clitoris which may be grooved on 
dorsal aspect diverting the urine up- 
wards and backwards are diagnostic 
characters. As to the origin of free 
martin, Bouters and Vanderplassche 
(1964) stated that the various studies of 
sex chromatin point to a marked influ- 
ence of the sex chromosomes on the 
differentiation of the gonad and the 
genital tract. The differentiation starts 
between 30 and 40 days of foetal life 
rvhen organogenesis of die foetal gonad 
is not complete. In an individual when 
cell population or tissues arises with 
different chromosome complement from 
a zygote is called mosaicism. In die very 
individual when the cell populations 
arise from tivo zygotes as in twins by 
placental anastomosis, die condition 
is called chimerism. Rieck (1963) stat- 
ed that 8% of female calves born as 
cotwin to bull calves were fertile. Dif* 
ferendation can be done by blood group- 
ing and using external anatomical fea- 
tures like bony body, small vulva and 
clitoris, heavy hair growth. The absence 
of cervix and tlie vaginal lengdi arc 
diagnostic. In a calf of 12 to 28 days 
old, vagina has a length of 12-15 ems 
and cervix clearly visible. Free mar- 
lins have vaginal length of l/3rd of 
normal length and cervix absent. A 
speculum of 15 ems long and 1.5 cm 
diameter is used for die diagnosis. 
Rieck (1963) observed in free martins 
as follows: 


Age (in days) 

Vaginal length 
(cm) 

12-14 

4,5 

21 

4.7 

28 

5.5 


He was of the opinion that a heifer 
born twin fo a bull calf, having a vagi- 
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Syodroaio 

Nueijar sex 

Gonad t&stra 

Genital tract 

eternal genitalia 

Sex behaviour 

True 

Fcmalo 

Bilateral 

lotcr.4exual 

Fcmalo structures 

Malo-Tcmale 

bermaphrodito 

common 
(male taro) 

Unilateral or 
lateral 


predominate 

or inter sex 

Pseudo 

Femalo 





hemiaphrodho 

a) Male 

Testes 

lotcr.<oxual 

Fcmalo 

Male or 
female 


b) Female 





Female 

Ovary 

Jbtcr-sexnal 

Male 

Fcmalo 

Freo martin 

Fcmalo 

Os-ary /or 

Bitcr-sexual 

Female 

Male 


ovotcstcs 


nal length of 12 cm or more with a 
distinct cervix may show normal ferti- 
lity. 

Sterility of the female calf born as a 
twin to a bull calf was recognised long 
ago in 28 B.C. (Swett ct <il, 19-10). Hun- 
ter (1779) reported a free tjiartin condi- 
tion. Lillie (1917) reported the direct 
cause as hormone. Moore (19 M) refer- 
red to this form as utidcr tlcvclopmcnt 
of Mullerian duct ami o>or dctclopmcm 
of ^Vol^iall duct. According to him 
only one in iwcl\c weic rcportctl to be 
fertile. Swell et <il. (1910) rq>orictl 
8.3% to be fertile. JouIkti (1952) re- 
ported that S.-l% of South ^Mrican Hol- 
stein Itcifers twin to bull cubes were fer- 
tile. 

13. Ilemuphrodltlsiu 

This condition is seen in uU sjKcies 
of aniniuU but most connnonlv iit goats 
and pigs (Livinii. I93ti; Astlcll. 11M2: 
Yapp. 1917). AwlcU (1912) rtfened to 
sex ratio in s*)mc herds as 55.1 males, 
30 fuiuU^ and 11.9 pnudoluiuuphns- 
ililes. 


(b) Unilateral — Witlt male and fe- 
male gonads on one side and 
single gonad of one sc.x on otiicr 
side or .1 total of llirce gonads. 

(c) Lateral — Male gon.ad on one 
side, female gonad on otherside 
or total of ttio gonads. 

Pseudo: 

(a) Male pseudo witli goiuds that 
arc teslicubr in nature. 

(b) Female pseudo with gonads lh.at 
arc otarian in nature. 

True hcrraaphroilitcs are exticincly 
rare and have internal gcnit.a)i.i resern* 
bJjug both sexes .and cMcrnal gcnlwlia 
of inlcnncdiaie t)pc that may tend to- 
wards either male or fenulc depending 
on suucturj] predomiiuntc (Hg- A-19). 

Tntc IjcrnuplinMliiism is ptohably 
found in the highest frcrpiency in goats 
and is a herctliur) ituit. In goals, the 
condition is more (omnuiii In certain 
breeds liVc .Saimcn, T»>ggenl>erg. An- 
gofU and j1m> reriahi milclj breed* 
/c...... laty. At.t..ti iun> 



138 REPRODUCTION IN FARM ANIMALS 


solitary case o£ hermaphrodites of XY last mating group. Polled parents pro- 
genotype. Kondo (1952) observed 4,629 duced 1.04 and 7.14% intersexes in two 
kids of which 2,371 were males, 2,112 districts. No abnormalities of testi- 
fcmales and 201 were intersexes. When cular development or descent were ob- 
the intersexes were considered as fe- served in males ivhich tvere cither 
males, the sex ratio was 100: 22 compar- horned or descendents of at least one 
cd to 119:28 when they were consider- homed parent. Brandsch (1959) found 
ed as males. Intersexes in goats must that out of 3,693 kids sired by 126 bucks 
therefore be considered genetical fe- in 1,959 litters, the sex ratio of tlie 
males. The ratio of normal to inter- progeny of polled parents ivas 57.68% 
sexual kids in litters containing inter- males; 36.15% females and the remain- 
sexes was 7: 1 and of normal female to ing 8.15% were intersexes. Out of 


intersexes 3:1. This conclusively 
shotved that the gene for intersexuality 
Is a recessive autosomal one and only 
liomozygous females e.xhibit iniersexua- 
lity. Kondo (1955) further reported 
that altliough the non-carriers are usu- 
ally homed, only ttvo such cases were 
liomed amongst the 41 known male 
carriers. As against this, amongst the 
87 carrier females (that had given birth 
to at least one intersex) only 3 were 
homed. Bilgeonre and Buzgunnes 
(1952) and Brandsdi (1959) also report- 
ed linkage between dominant Polled- 
ness and recessive hermaphroditism in 
goals. Thus, true hermaphroditism be- 
ing a hereditary trait, with almost com- 
plete linkage to pollcdness, it can be 
eliminated by cxdusivc use of homed 
breeding slock. 

Roslanowski and Lukasik (1957) 
reported from their studies on a S.iancn 
herd during 1952-56 that the incidence 
of genital abnormalities, cbichy henna- 
phro<liiism a^craged 7.6% (19 out of 
269). The alTccied kids were the 
progeny of seven bucks 'out of 14 dams. 
Tuo bucks and one female produced 
7.6 and 4 hcmiaphroditcs respectively, 

Attcnkirsli and Brandsch (1959) ob- 
served 75 litten from matings of polled 
parents, 41 litters from one polled and 
one horned parents and 23 litters from 
nuiings of horned parent and reported 
that no intersex ever ocairrcd in the 


these kids, only 8.15% of tlie progeny 
was homed. Older sires produced sig- 
nificandy more horned offsprings. 
Though a similar tendency was noticed 
in females also, it was non significant. 
There tvas a linkage for the gene for 
hornless condition widi intersexuality 
which tvas expressed only in the geneti- 
cal females. Eight of the 126 sires were 
confirmed to be Iiomozygous for polled 
condition and they produced 9.80% 
intersexes compared to 4.58% by heter- 
ozygous polled sires. 

PSEtlDOHEIUVlAPHRODmSlM 

This condition is common and in- 
variably of male type with testes in 
abdominal cavity or beneath the skin in 
scrotal region. Scrotum rarely deve- 
lops. External genitalia resembles fe- 
male with enlarged clitoris, vulval con- 
figuration and urination in dorsal arc 
(Fig. 49 a, b, c). Body appearance is like 
male castrate and fails to show any 
cstnim. Hermaphrodites resemble cryp- 
lorcliid males or nymphomaniacs in 
their action and attitude. Yapp (1917) 
rcporicd cases of pseudohermaphrodit- 
ism in Brown Swiss bulls. 

Recent experimental research has 
shown that the division of bisexuality 
(hermaphroditism) into true and false is 
no longer tenable. 

Pscudohcmiaphroditisra is as mudi 
tnic bisexuality as hermaphroditism 
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verum, tlie difference is one of the form 
of manifestation. Hermaphroditism 
has been divided into three groups: 

1. Ambiglandular hermaphroditism. 

2. Testicular „ 

3. Ovarian „ 

(Paul Cohrs, 1967) 

The first group may assume one of 
the forms as under: 

(i) Bilateral glandular hermaphro- 
ditism. (Either a testis and ovary 
or an ovotestis on one side and 
one gland only (ovary or testis) 
on tlie otherside (Fig. 4Q d). 

(ii) Unilateral glandular hermaphro- 
ditism. (Either a testis and orary 
or an ovotestis on one side and 
one gland only ovary or testis on 
the other side). 

(iii) Alternate glandular hermaphro- 
ditism. (A testis on one side and 
an ovary on tlic other). 

In tlic second group there is only 
testis on tlic two sides and in the third 
group ovary on the two sides. 

The genital and sexual cliaraclcrs 
would be varying very greatly in deve- 
lopment exhibiting all transitions, be- 
tween normal male and female genitalia, 
T\vo kinds of sexuality have been 
rcporictl — chromosomal and hormonal. 
Chromosomal sexuality comes first and 
is decisive in ciubrjonal period and is 
responsible for hcniuphrodiiism. Tlic 
Imnnones of gonads !u>c only an ancil- 
liar)’ clTcct. Sex inicrgradcs liavc been 
rcferrctl as ‘not chance uulfonualions* 
hut morphological cxproiions as per 
biological laus (Paul Cohis, 1907). 

^L\iDL\RY ^VENOBM-IUTIES 
PolylhelU 

Tlioc aic extra teats and didcicnccs 
in herds and slaughters of dincrent 
bulls lu\c Wea Li»scncii. Tltc^c extra 
teats nus l-c K^atcd in l<etv.cva tf.c 


normal teats when tliey are called as 
intercalary, other ttvo positions are to 
the rear of the normal teat and attadied 
to tlie normal teats i.e. caudal or after 
teats and nimal or side teats. Udder 
deformities have been described by 
Heizer (1932), Tuff (1950) and Hofi-iger 
(1952). These authors are also of the 
opinion that supernumerary teats and 
fused teats are inherited. Tuff (1950) 
in an investigation of supernumerary 
teats in Norwegian cattle found that 
breeding bulls had single dominant 
autosomal factors. Johnson (1915) re- 
ported fusion of teats on one side in five 
Hereford cattle in South Dakota. 
Johanson and Korkman (1952) have 
studied hcrctahility of udder propor- 
tions in SRB, SLB and SKB cattle 
breeds and found that variation be- 
tween left and right is non-gcnctic. A 
variety of malformations of mammary 
gland may occur. Aplasia, hypoplasia 
and polymastia arc infrequent. Inci- 
dence of supernumerary teats in flO 
Cir cattle in Saurashtra was 20.-18% 
(Kodagali. 1966), of which caudal, inter- 
calary’ and ramal positions were 6.83%, 
11.82% and 1.83% respectively. 

Fistulac of teat and gland may he 
congcniLal or acquired so also septa in 
flic cisternac (ringfolds), sicnosis and 
atresia of streak canal. According to 
Dancllus and Smcdlicrg (1959). confor- 
nution of udder and leaw is a heredi- 
tary factor. Cows v,iih malformation 
of teals arc prone to be bard millers. 
Oblitemilon of nuln duct or lack of an 
external orifice can occur due to failure 
of the uumnur)' bud to develop central 
lumen (Paul Gjhrs. 1907). 

SXALFORilATlO.VS IN THE 

The pioneer work c£ Wllllarui jr^l 
Savage (1925.'. Zchtxhe (1010. f 

(1951). WiUiams (1939. BoVi- u (UU. 
ftint'xi aral Rollinu-ji 
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and Christensen (1951) have focused 
attention on problems o£ male infertility 
due to malfoimations in farm animals. 
Many a malformations are due to here- 
dity and are conditioned by a recessive 
autosomal gene. The knowledge re- 
garding etiology of some of the mal- 
formations is scarce but generally 
thought to be due to the results of em- 
bryonic accidents, genetic mutations, 
teratogenic effects or hormonal factors. 
Deficiency syndromes may also be sus 
pected as Vitamin *A’ deficiency in sows 
which may produce malformed foetuses 
In the problems of infertility, it is 
erroneous to blame only tlie females 
since the vital role played by the male 
in reproduction is also of considerable 
importance 

Types of abnomtalities 

(a) Cryptorchidism 

Instead of descending through the 
inguinal anal the testicles m.ay be re- 
tained in the abdominal avity The 
condition is ocaslonally observed in all 
species of domestic animals. 

(b) TrSXICULAR HYPOPLASIA 

Testicular hypoplasia means under 

development of seminal epithelium and 
h.as been rcpoiicd to ocair in some spe- 
cies partlailarly attic The hypoplas- 
tic testis is markedly smaller, freely 
movable and palpable in the scrotal sac 
As the hvpoplastic testis docs not usual- 
ly sink so far down to the bottom of the 
scrotum as the normally developed one, 
the scrotum therefore appears distorted. 
The consistenev varies according to 
severity. It an be normal, soft or 
firm Tlic manifestation of testicular 
hypoplasia an be one sided, commonly 
left sided, double sided and paitlal or 
total. In bilateral testicular hypoplasia, 
both tlic tcsics arc too small in relation 
to bulls age. 


(c) Scrotal and Inguinal Hernia 
Williams (1939) reported these de- 
fects to be common and economically 
important, being of hereditary nature. 
Inbreeding and dose line breeding in- 
creases the incidence as males with this 
defect, become physically deficient in 
serving ability and influence the breed- 
ing efficiency. A large scrotal hernia 
greatly interferes with the testicular 
function of the affected side on account 
of the elevated temperature and increas- 
ed pressure on the testis by herniated 
intestinal loop. In asc of inguinal 
hernia there is always a d.anger of 
strangulation beause during coitus the 
position of the body tends to increase 
the abdominal pressure and may force 
the loop of the intestine through the 
inguinaf opening. Warren and Atkes- 
son (1931) were the fiist to suggest that 
the condition could be of hereditary 
origin. Gilmore (1949) observed this 
condition in Minnesota Agricultural 
Experiment Station, among animals 
with close relationship between grand 
dams and dams but there was no rela- 
tion between the sires 

(d) Heulditary Seminal Dlfects 
Various seminal defects reported in 
the literature include acrosomal defects, 
sperm disintegration, crooked neck 
spennatozoa, abaxial midpiecc, pseudo- 
droplet defect, Dag defect, corkscrew 
sperm and otlier abnormalities which 
arc considered to have a hereditary bias. 

(c) Segmental aplasia 
Segmental aplasia of the epididymis 
occurs in all spccies.of farm animals but 
is more common in the bull, there an 
be a complete or partial absence of one 
or both Wolffian ducts. Pioneer work 
regarding this condition has been report- 
ed by Blom and Christensen (1917) in 
Red Danish bulls. They found a con- 
genital defect in w'hich a portion of cpi- 
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didyniis, ductus deferens and seminal 
vesicles were absent in various degrees. 
The condition has been described as 
‘Aplasia segmentalis ductus ^Volffii.’ 
The condition can be unilateral or bi- 
lateral. In unilateral cases, right side 
is most commonly affected. They found 
that right side was involved in seven 
out of 19 progenies of an A.I. bull in 
Red Danish Breed. The condition 
varied from a total aplasia to a marked 
loss of different segments of the acces- 
sory organs, hfost commonly the right 
body and tail of the epididymis wcrcr 
found absent. The result is that due 
to blind end, ejaculation of semen is 
affected and when the condition is bi- 
lateral there may be total aspermia and 
sterility. In unilateral cases the ferti- 
lity may be nearly normal but sudi bulls 
should never be used in view of the 
condition being hcrcditar>- in nature. 

(f) Spi:iimatocoele 

It is a Q'stic dilatation of the epididy- 
mis with fluid containing sperms in sus- 
])cnsion. Subsequently, rupture of the 
duct or dcgcncmiion of the wall may 
h\u) lo cscii>c ol ihc si>crjj}jtoioa which 
may arouse a tissue rcvj>otisc with 
fibtosis ‘Spcnnatic gninulonia*. A case 
of spermatic gramilutiu was deicctal in 
a Jersey bull by Dcsltpaiulc cl al, (1971). 
Such conditions may be due to obsimc* 
lions either congenital (aplasia of epi- 
didsmis) or acquired following injury, 

(g) Si a-scjOL?* C^^Tic OiMimoN is 
ScKOT.vL Skis 


increase in the content of the qst and 
also due to the fear of secondary infec- 
tion and inflammator)' reaction sur- 
rounding the skin. 

(h) Persistcnt penilc frenulum 
In this condition, there exists a 
fibrous band like attachment from the 
glaiis penis along the \cntral median 
raphae to the prepuce. The .attacii- 
ment can be cord like and short or a 
continuous band like tissue (Carrol cl al, 
W6l). h is usiiai th.at the prepuberai 
adhesion between penis and prepuce 
separates completely at about 9 months 
age- It h.is been found that there is a 
hcrcdiLary’ tendency for (his condition 
and has been frcrpicnily rccordctl in 
Beef Sliorthorn, Aberdeen Angus and 
Pdllcd Beef Breeds, but vciy seldom in 
homed beef breeds. Carrol cl al, 
(1963) and (1961) in their study for 
breeding soundnevs by ph)sical exami- 
nation and semen cvalu.ation of bulls 
reported that this i\pc of defect w.is the 
third most common penile abnorinaliiy. 
This condition earned scscrc devi.ttmn 
of erectile j)cnis .md presented notnul 
protrusion and copuKuion. Tins can 
Ijc^surgicjlly cured but surgical inter 
sciuiou is not rccoiniiicnded due to siu- 
{KCtcd hereditary tran^misuon. 

Inborn adhesions l>eisscen the penis 
and the prepuce are met with in bulls 
and g<jats. These arc rare and Jppar 
cntls* arise frmn an Incomplete wp.ira 
lion lxrts»ecn tlar {.cnis and the p/cpu<.t'. 
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(i) Curved or Deviated Penis 
It is a condition of abrupt bending 
of the cranial portion of the penis or 
glans penis. Therefore, during the 
erection, the penis instead of taking a 
longitudinal or normal position, takes a 
spiral posture in different degrees of 
severity. 

Such a condition prevents copulation 
or causes difficulty in semen collection 
with Artificial Vagina. Carrol et al, 
(1963) while examining 10,904 bulls 
found this condition to be most com* 
mon cause of abnormality of penis. The 
configuration can be of corkscrew type. 
Normally, the heavy fibrous band ex- 
tends on the dorsal surface of tunica 
albuginia in the loose connective tissue. 
In moderate spiral direction this band 
is in conformity with tlte normal axis 
of the penis. But in cases of deviated 
or spird penis, during erection it be- 
comes displaced to either side of the 
terminal portion of the tunica albuginia 
and thus increases the angle of diverg- 
ence. Fitzgerald (1963) studied normal 
and altered anatomy of penis and stated 
that deviation occurs in those areas 
%vhere the helicine arteries in the corpus 
cavemosus penis were poorly developed. 
Dcshpande cl al, (1967) observed this 
condition in a Pandharpuri buffalo bull 
which exhibited norm^ sex desire but 
failed to complete the coitus on account 
of deviated condition of penis even on 
erection (Fig, 50). 

(j) Hermaphroditism 
The condition is often termed as 
intersex. There is a combination of 
both sex characters. The genitalia may 
resemble to certain degree to male type 
and also to female type. A true herma- 
phroditism which is genetically a mix- 
ture of male and female is rare in cat- 
tle. Pseudohermaphroditism in males 
are some times encountered. Yapp 


(1947) reported such cases in Brown 
Swiss bulls. These bulls Iiad normally 
developed secondary sexual characters 
but were infertile. Histological exami-' 
nation of sex organs revealed absence of 
functional testicle and duct system. 
Instead of a normal female reproductive 
system, a portion of vagina and vulva 
were present but there \vas no ovary. 

Diagnosis 

The occurrence of congenital defects 
of genital organs warrants diagnostic 
considerations in both male and female, 
particularly young animals failing to 
breed. The physical examination of 
genital organs of all young animals 
should be carried out prior to purcliase. 
These malformations may cause steri- 
lity, infertility, dystokla, abortions and 
retained placenta. According to Lager- 
lof and Boyd (1953), ovarian hypoplasia 
need be distinguished from functional 
anoestrous condition in heifers. In 
normal heifers ovaries are large, round, 
smooth tubular and tract better deve- 
loped whereas in hypoplasia tlie ovaries 
are small, spindle shaped fur^o^ved and 
the tubular tract is poorly developed. 
Lagerlof and Settergren (1953) stated 
that as soon as a heifer is nine months 
old it is generally possible to determine 
by rectal examination whether sexual 
organs are normally developed or not. 
In case of hypoplasia of one ovary, tlie 
rest of the genital system was generally 
normally developed. The normal ovary 
which was al^vays on right side could 
be felt as distinctly larger. It often 
contained follicles and corpus luteura. 
The hypoplastic ovary was felt like tliin, 
narrow and rather long structure of a- 
firm consistency. It is felt as a very 
small cord like tliickening. As a gene- 
ral rule, cows ^vith normal ovary and 
the other totally hypoplastic have nor- 
mal sexual organs and functions. In 
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heifers ^vhere both ovaries are hypoplas- 
tic, the situation is different because the 
ovaries produce no follicles and there 
is a lack of oestrogen. Sexual organs 
remain infantile. There is no occur- 
rence of oestrus nor there is develop- 
ment of female sexual characters. These 
heifers are like castrates. They have 
long legs, narrow pelvis, poorly deve- 
loped udders with small hard teats, 
uteri small and hard but not malformed. 
The Veterinarians engaged in sexual 
health control should take a note of all 
these forms of disturbances of the sexual 
organs. Defects of vulva and udder in 
female are readily apparent. 

Diagnosis of malformations is of 
great importance in selection of sires. 
In case of diagnosis of malformed sex 
organs in bulls, it should include the 
thorough physical examination of sex 
organs including palpation of testes and 
epididymis. Rectal exploration will 
involve examination of seminal vesicles, 
ampullae and other secondary sex 
glands. Prepuce and penis should be 
examined during service and while 
standing normally. Correct pedigree 
intonn.ition and breeding hhiory pro- 
vides \’aluabtc infomution to trace the 
Iicrcdilary' defects. E\'aIuaiion of semen 
s.imples (macroscopic and microscopic) 
sitould also be done. 

Prosnosls 

Developmental aberrations of genital 
organs do not constitute a major feature 
of cattle infertility. Bearing in mind 
that these abnormalities arc herediury, 
selection of breeding stock should he 
done very carefully. Both tlic anatomi- 
cal and funciiorul forms of infenility 
arc heteditaty. The s^tde spread use cf 
.\ttificial In^cmitutlon lus increased the 
daiij;ei> vd divieuiiniiion of inh.eri cable 
abiK'XiUilttici. Ic is therefore nccesvar^' 
to plui'oiui the animal with such de- 


fects and to remove them to check fur- 
ther spread of undesirable genes. Hor- 
mone tlierapy \vould necessarily prove 
dangerous as curative measure and is 
therefore contra-indicated. Surgical 
intervention or other remedial measures 
are inadvisable. By such practices 
sexually inferior animal will be retain- 
ed for breeding which trill perpetuate 
undesirable hereditary defects. Progno- 
sis is usually hopeless. 

Prevention and Control 

Recording of phenotypically defective 
animals is of primarj’ importance for 
the control programme. Afason (1964) 
has detailed out the steps for diagnosis 
and elimination of genetic defects 
among farm animals. Only those ani- 
mals should be used for breeding which 
have normally developed sex organs. 
Elaborate precautions arc necessary to 
ensure ibat Aniitcial Insemination 
should be a means of preventing rather 
than spreading undesirable genes. Re- 
gular sexual health examinations have 
to be done to determine continued free- 
dom from all the malformations in the 
breeding stock. Culling is the only 
effective mciiiod of prevention. IVith- 
drawal of all nulformcd animals from 
breeding programme should be done 
immediately. Earlier recognition of 
the malformation is necessary. This 
will a\oid economic loss to the brccilers. 
Lagerlof and Settergren (1953) reported 
the results of 17 scars control of heredi- 
tary’ osarian Ii)poplasla by examining 
all affected animals for breeding. The 
fretiucncs' cf ovarbn b>poplasia de- 
creased from 17.3% in aninuli born l^e- 
fore 1937 to 7.3% in anlwials born in 
19525-1. Henricison (195C) lu.'gcstni 
ilut selection duvuld fjc €o:u:criirj!td on 
bulls, cspccullj Used for axi.’^id in- 
seraicaJicn, Qcxe the cridoirab’e grrx* 
arc widely jprca*l ic U scry 
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and a hard job to eliminate them If 
malformations like total hypoplisia 
spread out widely m future the breed 
may \anish by itself Lagerlof (1962) 
advocated that notoriously cystic cows 
should not be used for breeding If 
treatment is to be used at all, it should 
be only manual and all hormonal treat 
ment of such animals should be avoid 
cd The control measures adopted in 
Sweden mz slaughter of affected indi 
vidual and compensation to the owners 
was very effective European associa 
tion for animal production has suggest 
cd a catalogue of hereditary defects to 
be established and brcedwise distribu 
tion of the defect studied Stenlity due 
to causes of anatomical aberrations of 
the reproductive systems of males and 
females and endocrine imbalance is 
probably hereditary No attempts 
should be made to correct the anatomi 
<al or endocrine causes of sterility lest 
the condition be spread through a large 
pan of population Control measures 
sliJuid include survey work by clinical 
examination m breeding herds (which 
on be included m routine sexual 
health control programme) and/or 
examination of slaughter house material 
to determine the incidence of different 
abnormalities Breed soaetics should 
require that all registered animals are 
tree from genital abnormaht) A scheme 
of compensation should be msutuicd 
where the incidence is high A system 
of diccking the incidence of the defects 
in the progeny of the bulls used for 
Artificial Inscraimtion should be m 
eluded 
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Chapter 13 


Obstetrical Manoeuvres 


A veterinarian has to be conversant 
with several techniques associated m 
relieving the foetus with as little nsk to 
the dam foetus or the operator as pos 
sible 

The manipulation by hand has 
distinct advantages as compared to m 
struraental manipulation The hand 
can palpate the part easily without 
causing any injury, adopt to tlie foetal 
surfaces, perceive resistance oGfered by 
foetus and give idea of force to be ap 
plied But in majority of cases, human 
siTcngUi IS inadequate and recourse to 
instruments is necessary The success 
w'Uh instrumental manipulation dc 
pends upon the expert use Instruments 
supplement the forces of Nature, rectify 
presentation or position diminishing 
the size of foetus or effecting delivery 
through scctio cacsani 
TJic obstetrical operations arc divid 
cd into four major groups 
I Mutation or correction 
11 Forced traction after correction 

III Foctotomy 

IV Cesarnn section [see Chapter 
No 56] 

r MUTATIONS — COKRECnONS 
Obstetrical operations whidi involve 
change of presentation, position or pos- 
ture so as to bring the foetus m a nor 


raal presentation, position and posture 
for expulsion are called as mutations 
These include 
Complete mutation 

(1) Repulsion or retropulsion 

(2) Rotation 

(3) Version 
Partial mutation 

(4) Extension and flexion 

The prerequisites for undertaking 
the mutations are complete dilation of 
cervix, movements of foetus m the utc 
rus and pelvis, rupture of foetal envc 
lopes and adequate lubrication 

1 Repulsion or Retropolslon 

This consists of pushing the foetus 
forward in the uterus, so as to obtain 
adequate space for the correcuon of 
foetal part in an abnormal presenta 
uon Repulsion is usually carried out in 
standing position, preferably on a slopy 
ground with head of the dam down 
wards Sometimes repulsion can be 
easily accomplished but at times it is 
diflicult or impossible Hand may be 
used for repulsion, failing this, various 
instruments may be considered These 
include Kuhns crutch, Gunthers repeller 
and Rcindl’s repeller 2 or 3 pronged 
(Fig 51a b c, d, e) However, the use 
of such hard instruments increase 
utenne contractions Tlicsc may glide 
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a b c d 

Fig. 51. EcpcUcfS. 

(a) Gunther's rcpcUcr. 

(b) BInz's rcpcltcr. 

(c) Xlcindl's repeUer (three pronged). 

(d) Bclndl's repeUer (two pronged). 

oil tlic slippery surface of the foetus lead- 
ing to serve injuries to the uterus but 
arc useful svhen used carefully. It is 
necessar)' to secure the p.irt before re- 
pulsion. Repulsion cm be carried out 
by hand of the operator or his assistant 
or hy repeUcr. This should be done 
.iftcr proper lubriotion in bcis»ccn the 
straining Iwuts by jetLs rather ifun by 
auitinuous push. 
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left and then doivnivards while the 
other limb is pulled below the first limb 
dotvnwards and then obliquely to the 
right or left causing rotation of the 
foetal body. In posterior presentation, 
the foetus is rotated as indicated above 
with the operator’s hand and arm under 
tlic foetal buttocks. In milder cases or 
with small foetuses, the fetlock protrud- 
ing outside the vulva is flexed and with 
twisting action, rotation of foetal body 
is accomplished. In a fesv cases, rotation 
of the foetus can be effected by 
Camcrcr’s torsion fork (Fig. 5 If) by 
fastening the fork to botli limbs and 
rotating the instrument in tlie desired 
direction. In ewe and sow, rotation is 
possible manually whereas in bitch and 
at, digital manipulation is effected. 
Obstetrial forceps an also be used in 
these spedcs. Rotation is said to be com- 
plete when the greatest diameter of 
foetus coincides with the conjugate dia- 
meter of dam’s pelvis. 

3. Version 

Version signifies effecting the change 
in foetal presentation. It is usually 
limited to OO" and an be effected by 
repelling one extremity of the foetus and 
■ exerting traction on the other. Thus the 
transverse presentation an he modified 
to a longitudinal one. Version is done 
frequently in the marc in transverse 
presentation but rarely in the cow, bildt 
and ewe Version may also be required 
in some forms of anterior and posterior 
presentations. 

Wlicn head of the foetus is moved 
towards the pelvic inlet, it is ailed as 
anterior or cephalic version and when 
posterior pans of the foetus arc moved 
towards the pelvic inlet, it is known as 
posterior or pelvic version-podalic ver- 
sion in the human. Pelvic version is 
usually preferred since it prevents the 


head and neck from complicating the 
correction. 

Version indudes two important move- 
ments — repulsion and evolution. 
After repelling the foetus into the 
abdominal cavity, the posterior limbs 
arc seized, corded and pulled towards 
the pelvis and simultaneously the 
anterior parts are being repelled towards 
the cranial end. This is evolution. 
Reverse holds good in case of cephalic 
version. 

4, Extension and flexion 

These arc partial mutations which 
consist of extension or flexion of limbs, 
head and neck that are used for correc- 
tion of malpostures. 

This method involves three basic 
mcchanial principles to effect an easy 
correction-repulsion of the proximal ex- 
tremity of die limb, lateral rotation of 
the middle portion — arpus, tarsus or 
neck and traction on the distal' 
extremity. 

Simultaneous appliation of tliese 
three principles helps in the prompt 
correction and rcli^ of most of the 
abnormal postures (Fig. 52 a to h). 
When the part to be corrected is not 
accessible, a cord may be pushed around 
the neck and the two ends twisted out- 
side tJic vulva, taking arc to avoid 
placenta or cotyledons being entangled 
in the rope. The twisting of cords facili- 
tates easy access to the part such as neck 
or limb when correction becomes 
easier. Sometimes forceps may be used 
for this purpose. Corrections of hind 
limbs arc more laborious bcause of the 
greater length of limbs and movements 
of the joints being interdependant. 

II. FORCED TRACTION 
This signifies withdrawal of foetus 
ftom birth anal of tlic dam by appH- 
ation of force. This is done when Ujc 
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FI:. 52 t. Application qI snare on fetlock. 



cx|>uUi\c efforts of the dam or opera- 
tur'i aitcinpu arc incapable of effecting 
ilcliver). Sucit a force may be developed 
b) couU and bands, aotclieis or hooks 
ami fotceps (Fig. 53). Lubrication of 
gcniulu is c:svcnii.il for forced traction. 

Indlcatkms 

Forcnl traction it indicated in eases 
of pnuury uterine incilia. It is indicat- 
ed v*hcn attcmpii of the d.iin arc in- 
cjtuble ii» o[>cl a relatively huge 
bkctuu Fojccd traction can l>c icvoricd 
to In ptimipara ulih mull binh caiwl 
for dilating the jui-ugc. It it alu> applb 
Cl! in narrow birtli ratul due to rcitaiu 
jutlndogiral cuntlltiujii hke ttmiouts. 
abut-vici am! fat and alva tn ihc 
l^oitciior ptewntatiou to luitcn delivery 



FiC. 52 h. Application of rope on mandible. 


in order to avoid dcatli of foetus due 
to asphyxiation subsequent to compres- 
sion of umbilical cord. Forced traction 
may be done to save time and to avoid 
foctoiomy under conditions which arc 
not optimum. It can be used as an aid 
to fociotomy. 

In muliparous animals, forced trac- 
tion with forceps is indicated when only 
the head of young one lias crossed the 
birth cinal and becomes cyanotic. 

Mcclianlcal means for extraction of 
tho foetus 

Use of medianical means become 
necessary when efforts on p.irt of tlic 
tlam or operator arc insufficient to deli- 
ver the foetus. These may be used to 
clunge the position of foetus or to in- 
crease the force. Adequate lubrication 
is necessary. 

Iminimcnu and appliances used arc 
gniuped as under: 

(i) Cords and bands 
(li) Pan cords or Poriccords. 

(i»i) Obstetrical cluius. 

(iv) Crotchets or hooks, 

(v) Forceps. 
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(i) Cords and Bands 

Cords arc most useful in Veterinary 
Obstetrics. They arc readily procurable, 
cheap and portable. Being pliable, ilicy 
cm be pulled in any desired directioo. 

Cords can be applied to head, limbs 
or tail. Limbs can be easily seized and 
oITcr best support for cording on account 
of their IcngUi and solidarity. The joints 
prevent slipping of cords. Cords should 
be applicfl around the pastern joint in 
tlic foal and al>o\c fcilocL joint in the 
calves so as to avoid pulling off the 
hooves. Cords cm be applied abo\e 
hocks and knee joint or lower j.aw* or 
even around loins or croup and to foctnl 
iKxly or slncds of skin during foetotomy. 

A cord two metres lung and I to IJ> 
an. in width with <lciachablc wooden 
]);in(llc .at one end and loop or iron 
ring at tlic other senes the purpose. 
N)lun ropes two meters long and 1 cm. 
in dbutricr arc M'ty ideal since they 
.ite ilumblc, non ahvirhant. arc easily 
sfctiltwd ami gise .a firm hold. Cotton 
toj)cs ontc used sltould l>c djscaidol. 

During tiaciion, Vnott at intcnals on 
the cold and wooden handle faciliutci 
tr.ution. Head can l>c ucuted by sarious 
i«l hcail Collar* or lultcis. Jaw can 
\hi.i lic coidal at intcidcnui >juce with 
a t^iniple niK^se in nu>mh. 


150 cm. in length. Although 
costlier, tlicy are durable. Tlicy not 
absorb moisture and are easy to dean 
and disinfect. They have good hohl but 
witJi hard traction may cause ^'en 
fracture of the foetal bones. Cliains 
cannot be fastened securely aroui^^ *hc 
Imver jaw. 

(iv) Hooks dr Crotoiets 
Obstetrical liooks or aoichc^* •''tc 
steel instruments of varying dimed^^utu. 
These arc airvcd at one end with 
or an eyelet at the other. TIic 
hooks required .ire long, short, blunt, 
pointed, single or double. The an^lo of 
curvature of the hook is 
Wider hooks .ire tli/llcult to 
whereas narrow ones slip and cand*’^ 
applied properly. With piogrcvsivt' 
lion, die )io«>k gets .uichorcd it* 
tivstics. The best luRiV-s arc 


© ^ 
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t Obermeyers anal hook 


Schottler’s hook, Robert’s hook, Ober- 
meycr’s anal hook, 'William’s hook and 
Ham’s hook. (Fig 54 a to e). 

The hooks afford a ready means for 
getting hold on foetal parts where hand 
cannot rcadi and tlie surfaces are slip- 
pery. Accidental slipping during trac- 
tion may result in severe lacerations and 
injury to the maternal passage. Sharp 
hooks may be carried inside the tract 
with pointed end covered by a cork and 
string — die cork being pulled out at 
the time of application of hook. Short 
hooks should always be used with snare. 

Hooks may be applied to various parts 
of foetus, its use depending on the pre- 
sentation and position of foetus. This is 
however left to the discretion of the 
operator. At times, skin is required to be 
incised before die application of hook. 
The best location for fixation of hooks 
are: 

(a) Head: Symphysis mandibulac, 
palate, orbit, ear-canal, external 
angle of lower jaw. 

(b) Palatine arch: If die foetus is 
living, hook applied to palatine 
ardi may render post-natal 
suckling difficult. 

(c) Spine: Bodies of \crtcbrae, dieir 
transverse processes or ribs. 


(d) Pelvis: Cotyloid cavities, pubis, 
obturator loramena, base o£ sac- 
rum and shaft of ilium in poste- 
rior presentation. 

(v) Forceps 

Forceps have been greatly used in 
human midwifery. These have not come 
in general use in large animals because 
the head of calf or foal is not globular 
and the forceps therefore cannot be 
applied with good grip. However, in 
smaller animals such as bitch, cat, evJe, 
goat and sow, forceps can be used with 
advantage. Various patterns are in 
vogue and include Moellar’s De 
Bruin's, Hobday’s, Grey's, Sewell s 
forceps (Fig. 55). These may be 
fenestrated, grooved, serrated or toothed. 
Their blades should be sufficiently long 
to seize the foetal head and some parts 
of the foetus The handles should not 
overlap each other otherwise, it may 
pinch the genital mucosa causing great 
pain. Before applying traction by 
forceps, it is necessary to ascertain that 
the foetus is in the pelvis and tliat no 
other part of genital tract except the 
foetal head is included in the forceps. 

Direction and Degree of traction 
Forced extraction of the foetus may be 
necessary occasionally. However, the 
degree of force to be applied is depen- 
dent upon the presentation, position 
and period of labour and the number of 
assistants required. Traction should be 
simultaneous, without jerks and should 
be applied during expulsive efforts of 
the dam. Tractron should be continued 
in an energetic manner, always in a 
straight line. Time should be allowed 
for the birth canal to get accustomed to 
dilate as the foetus progresses during 
tmetion. 

In small aniimils light, gentle, steady 
and sustained traction during expulsive 
efforts of dam arc necessary. Traction 
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must be applied caudally and do\m- 
wards in the- direction oE pelvic axis. 

In anterior presentation in uniparous 
animals, traction is applied on the foetal 
limbs and head. In standing position, 
after the head and limbs have cleared 
the vulva, traction may be applied to 
limbs alone. Prior to beginning of 
labour, the major portion of foetus is 
below pelvic brim and direction of trac- 
tion should therefore be upwards and 
backwards so as to bring the foetus in 
birth canal. When the hooves arc at the 
vulvar orifice, the direction of traction 
should be upwards and backwards but 
when the head and limbs have crossed 
the vulva it should be directed down- 
wards and backwards until it is more 
or less perpendicular. This direction of 
traction is in the form of an arc The 
abdomen of foetus is relaxed and con- 
cave and the back is convex and stret- 
ched. The arc sltapcd traction confirms 
with tlic cur\'aturc of the foetus thereby 
preventing luplock condition or stalling 
at pelvis. If pulled caudally in straight 
direction, tlic linca alba and spine urc 
stretched, foetal pelvis is pulled down- 
wards and forwards leading to hiplock 
since s.icTapubic diameter is increased. 
When the head is near the vuh'al 
orifice, upward direction of traction will 
cause wedging of foetal head in v^per 
commissure and traction should there- 
fore be downwanls only. Traction may 
be gi\cn on limbs alternately so as to 
allow Uiouldcr or pelvis to cross the 
j>cl\ic brim of the daim Tltis way, the 
trans\cis« diameter can be reduces! to a 
cettain extent. Traction to the righi and 
Uft also (aciliutc* lussage tf the foetus, 
oiuc die head aiul limbs lute cleaicd 
the suUa.. l\<u.l cxtraciurs lu'c a 
lluuicd use. 

111. KOCTOrOilY 

cbuctiic-l 

uhicii has •.bjstx 1.4 ted.ic- 


tion in volume of the foetus either by 
mutilation or division to be extracted in 
parts. When the delivery of entire foetus 
is not possible, foelolomy is performed 
either in the uterus or when the foetus 
is engaged in the genital passage. 
Generally foetocomy is done on dead 
foetus. The life of the foetus has to be 
sacrificed. 

The actual site of operation may be 
decided according to the convenience of 
the operator and the needs. The site 
should be such which will facilitate easy 
removal of the excised parts. 

Foctoiomy may be intra-foctal or 
extra-foetal. The former method invol- 
ves subcutaneous removal of foetal 
parts and is safer since the excised 
bones or parts .ihvays remain covered by 
foetal skin and therefore do not injure 
the maternal passage during traction. 

The advantages ot foetotomy 

Foctoiomy reduces volume of the 
foetus, requires little assistance, prevents 
trauma to the dam due to forced traction 
and replaces Cicsarian which is costlier, 
time consuming, requires mofc .assistance 
and prompt after care. Cacs.irun nuy 
delay insolution of the uterus and result 
in puerperal complications. 

Uosvescr, there arc some dlv 
advantages as it may cause injury or 
lacerations to birth canal by imtruments 
or sharp etlgcs of bones. It is scry heavy 
and fatiguing. \Vounds arc likely to be 
inflicted on the Wtcrliurians land 
from slurjj injirurncnu amt infected 
foetus may scrioudy jcopardivc the 
health cf the operator since hi* liandr 
arc hkejv to get tniccled. However, the 
advantages cf itKUAiMiiy a/e siunihAil 
ami thc/cfi../c it lii* lecorne a prociical 
and riicccvdul i:i U/g" 

i/umal*. leoji La nenres wiur/7 

Ciciaru.'i ri/el/ tuicciJu!. f-euc../;,/ 
L-s a pr . -nLi-rni r-Ie. 
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U the hand can be passed, a simple 
wire saw in the form of a loop may be 
used to excise the young one in sheep 
and goats but in so^v, bitch and cat, 
foetotomy is not done since Caesarian is 
usually successful. 

Vanderplassche et al. (1953) compared 
the results of 239 foetotomies and 150 
Caesarian operations in cattle. Foeto- 
tomy was impossible in 3 to 5% cases, 
5% cases died, 13% had retention of 
placenta and 82% conceived within 4 
months after operation whereas when 
Caesarian ^vas done it Avas impossible 
in 1% cases, 9.3% died, 39% had retain- 
ed placenta and 60% only conceived 
within 4 months. This indicates higher 
fertility rates after foetotomy than 
Caesarian operation. 

The uterus is closely applied to the 
foetus and the foetal membranes ding 
to the fingers during the operation. The 
surfaces of foetus are slippery on account 
of foetal duids. Paralysing, struggling 
and straining efforts of dam are continu- 
ous. The genital tract and mucosa may 
be st>ollen possibly on account of previ- 
ous handling. The operator has to 
work under all odds and hence obstetri- 
cal operations to be undertaken vary 
according to circumstances and no defi- 
nite rules can be laid dow'n. 

Indications 

Foetotomy is indicated in such cases 
where parturition cannot be effected by 
other means without hampering the life 
of the dam and her subsequent utility. 
Foetotomy is usually indicated in 
following conditions: 

1. Malprcscntations, malpositions 
and malposiures of the foetus. 

2. Relative disproportion between 
site of die foetus and birili canal. 

3. Emph)scma. 

4. Deformities of maternal pelvis- 
congenital or acquired, sudi as 


exostoses, fractures, tumours and 
depression of sacrum. 

5. Irreducible distortions of foetus — 
contractions of muscles, tendons 
and wryneck. 

6. Diseases of foetus — hydrocepha- 
lus, ascitis, oedema and anasarca. 

Icstnunents for Foetotomy 

Foetotomy involves the use of surgical 
instruments for division or puncture. 
Various instruments have been used 
which are grouped as under: — 



Fig. 56. Embryotomy knives: 

1. and 2 . Finger embroytomes. 

3. Guarded embryotome with sliding guard. 

4. Guarded embryotome with spring sliding 
blade. 

5. Long embryotome with cutting edge. 

(i) Knives 

Knt\cs sucli as bistoury, Gunther’s 
emb^otome. Cole’s embryoiomc and 
Collin's embryotome may be used (Fig. 
56), Difficulty is often experienced to 
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manipulate tliciu in uterus but these 
arc useful particularly for releasing 
fluid contents or gas from tlie foetus. In 
emphysema, various incisions on skin 
may reduce the size of foetus. 

(ii) Spatula 

Spatula may be of use in separating 
skin in subcutaneous embr)’otomy. 
Various patterns are in vogue. . 

(iii) Chisels 

Chisel may be mounted on long 
handle 75 cm. in lengtii, the blade be- 
ing 5x4 cm. The blade may be curv- 
ed or straight and used in conjunction 
■with a malleL These are useful in break- 
ing the foetal bones. 

(iv) Bone Forceps 

They are useful but their jatvs should 
be bent and strong. 

(v) Saws 

•Various patterns of sa\vs are available. 
It may be 40 cm. in length with a blade 
10 cm. and are useful in cutting the 
various parts. 

(vi) Chain Saws and Ecraseurs 
Surgical chain saiv or sector or 

Persson’s parturition sa\v, Boden wire 
sa^v serve die purpose of cutting through 
shoulder or hip joint or bent neck. The 
wires can be adjusted to various angles 


but arc likely ' to injure die maternal 
passage. ‘ " ’ 

,1 , 

(vii) Foetotome 

Foetotome is the instrument of choice 
in foetotomy. Various, patterns have 
been developed — Pflange’s foetotome, 
Arnold's foetotome, Thygeson's foeto- 
tomc (Fig. 57). The, Thygeson’s foeto- 
lome consists of two steel tubes, 75 cm 
in length and kept together by means of 
a stay. It has a head on one side and 
handle at the other. The tubes enclose 
the wire saw behind the loop which can 
be adjusted to i^arying angles of foetus 
and does not slip. It cuts through the 
foetal parts and even the bones. The 
only disadvantage is that no flap of skin 
is left over to cover the e-vposed bones 
during traction. Since the wire is en- 
closed in the tubes, it does not injure 
the maternal passage. The obstetrical 
wire saw consists of a copper or brass 
alloy wire 8 metres in length and made 
up of 8 strands. Handles can be fixed to 
the ends of wire which may be D shap- 
ed, ring shaped, straight or ball formed. 
The wire can be threaded in the foeto- 
tonie by means of threader cum brush. 

Preliminary arrangements for 
Foetotomy 

Once it is decided to carry out foeto- 
tomy, epidural anaesthesia may be 
administered. 



57. Tbysesoa's Xoetotome. 
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Foetotoroy operations mo as under 
(Roberts, 1971) 

A. Operations in anterior presenta- 
tion: 

Decapitation 

Cephalotomy 

Amputation of head and neck 
„ of forelimbs 

„ of forelimb at shoulder 

joint 

Evisceration 
Detruncation 
Bisection of Pelvis. 

B. Operations in posterior presenta- 
tion; 

Foeiotomy in normal presentation^ 
Bisection of pelvis in breech pre- 
sentation. 

Amputation of hind limbs at tarsus. 
Eviceration and breaking of ribs. 

C. OUicr miscellaneous operations: 
Bisecting maternal pelvis. 

Craniotomy, Cephalotomy or commi' 
nulion of cranium: This has the object 
of reducing the size of cranium and is 
indicated in such conditions as hydro- 
cephalus, deformities of cranium, mon- 


strosities, some malpositions and large 
volume of foetal head. 

The operation involves simple punc- 
ture, incision or crushing of cranial 
envelopes (cephalotripsy) or craniotomy, 
cephalotomy or removal of cranial 
bones. 

The head can be punctured by trocar 
and canula, scalpel, Cole's embryotomy 
knife or even by the fingers in some 
cases. The operation is easy in anterior 
presentation. 

Craniotomy can be done by bistoury, 
bone cViisel or saw. , 

Decapitation and decollation: Decapi- 
tation is the separation of head at the 
atlanto occipital joint Decollation is the 
separation of neck at the greatest curva- 
ture. These operations are indicated in 
double headed monstrosities and irredu- 
cible malpositions of head and neck. 
Decapitation and decollation can most 
cfficienily be done by wiresaw or chain- 
saw (Fig. 58). Thygesons foetotome — 
the wire being passed behind the 
atlanto occipital joint or on the flexure 
of the neck. The wire can be passed 



53- DecoUation. 




' Fig. 59. Rope carrier, 
(a) Schrievers pattern. 



(b) Sand pattern. 


around, the neck as close to its base as 
possible with tiie aid of Schriever's or 
Sand pattern rope carriers (Fig. 59 a, b). 
Head of the foetotome rests in between 
shoulder joint and neck. The neck and 
head are then removed by hand or Krey 
Schotilers hooks. 

Ampulation of forelimbs: Amputa- 
tion of limbs is often resorted to ivhen 
they act as obstacles in removal of the 
foetus. It may be indicated in foetal 
monstrosities with super-numerary 
limbs, exaggerated volume of foetus, em- 
physema, abdominal, hock or thigh 
presentations and certain malpositions 
of head and neck. 

One or both forelimbs may be remov- 
ed depending on tlie situation. It must 
be borne in mind that limbs afford ilic 
best means of traction and should tlicrc- 
forc be conscr\ed as far as possible. Skin 
forms tlie greatest resistance and there- 
fore subcutaneous mcUiod of removal 
of limbs was developed. (Skellet, 1807; 
Gunther, IS30; Hmellicr, 1830). This 
mctliod consists of securing the Umb 
abo\e tfic pastern joint. A drcular 
incision is t^en abose fetlock or knee 

U 
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joint on inner or outer aspect. Williams 
(1943) recommended incision in the 
scapula on lateral side and extending it 
all along the lateral length of limbs up- 
to fetlock and then to separate skin by 
fingers. Skin can be separated by fin- 
gers, spatula or pumping in air (Lagar- 
lof, 1969). Traction is applied on the 
corded limbs %vhen musdes rupture 
yielding cracking sound or these struc- 
tures may be removed by fingers and 
the entire Umb from scapular cartilage. 

Percutaneous method of removal of 
fore and hind limbs ^vas advocated by 
Vanderplassche (1953) and Roberts 
(1971). This consists of the use of 
Thygeson’s foetotome. Traction is ap- 
plied on foot by chain or snare. A 
cresent shaped incision witli knife is 
taken on skin in the area of trapezius 
and rhomboideous musdes. The dorsal 
end of scapula is separated by fingers. 
A wire loop is passed around and head 
of the foetotome is kept resting on pec- 
toral region (Fig. 60). Alternately, 



Ftg. 60. Amputation of tore limb. 
Read ol foetotome la kept resting cm 
pectoral region. 


wire loop may be passed around the 
limb to be removed and head of the 
foetotome resting dorsal and caudal to 
scapula. Apply traction on the limb to 
keep it tight by chording chain to the 
handle of foetotome. Acute angled 
sawing is performed and wire posiei 
through the scapula and the lunb ts re- 
mosed. Thus no skin is IcU co cover 
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the exposed bones but it is the most 
easiest and quickest method oi foeto* 
tomy. 


Hind limb can also be removed by 
subcutaneous foetotomy as in forelimb. 
The pastern joint is corded, circular 
incision is taken above the hock and 


Amputation of hind limbs: It may 
be necessary to amputate tlie hind limbs 
in posterior, hock or breech presenta- 
tion particularly when diameter o£ 
foetal pelvis is relatively large and hip- 
lock has occurred. In hock flexure or 
monsters like Perosomus elumbis with 
contracted limbs, a running noose is 
passed around each leg above joint. 
Labia are separated and tracuon applied 
by 2 3 assistants. Gastrocnemius and 
lateral ligaments ot hock joint are 
serered Tibia is pushed in vagina and 
delivery effected by traction on cords. 
Poetotome wire may be passed around 
the hock joint with head of foetotomc 
resting on tarsal bones In breech pre- 
sentation various methods have been 
indicated One of them consists of tak- 
ing incision through skin and muscles 
behind hip joint. Muscles from the 
proximal third of femur are removed. 
Femur is corded and the capsular liga- 
ment and limb removed by traction. By 
use of chisel, shaft of ilium and ischio- 
pubic symph)sis are cut through and 
muscles detached by fingers. Isolated 
femur is pulled out by traction. Skin 
is severed below stifle. Other limb is 
similarly treated. Finally, the body 
can be removed by traction applied in 
cotyloid cavity or obturator foramen 
preferably by a hook. Symphysiotomy 
was recommended by Carsten Harms 
cited by Craig (1930). By this opera- 
tion, the two borders overlap and 
transverse diameter of pelvis is reduced 
but its usefulness is doubtful. Removal 


longitudinal incision is carried upto the 
thigh. Skin is separated by spatula. 
Gluteal and other muscles are cut across 
and the limb is torn atvay by strong 
and sustained traction. 

Foetotomy of hind limb and part of 
pelvis can easily be done by use of 
foetotome (Fig. 61, 62). Transverse 
incision through the skin anterior to 
external angle of ilium is taken and loop 
of foetotome wire is passed around and 
placed in incision whereas the head of 
foetotome rests between the limbs. 




TiS 62. Amputation ol bind limb at 
hock jomt 


of hind limb is comparatively difficult 
than die forelimb since skm adheres 
very closely, muscles are numerous and 
powerful and round ligaments offer 
resistance. 


Alternately, wire may be passed on the 
lumbar region to include both limbs 
and head of foetotome resting between 
the limbs. The lumbar region of the 



OBSTETRICAL MANOEUVRES 163 


foetus is cut through cranial to foetal 
pelvis. This is followed by bisecting 
the pelvis longitudinally. Benesch 
(1950) advocated acute angled sawing 
by keeping head of foetotome on the 
wings of ilium or even caudal lumbar 
region. Leg is tightly extended and 
strapped. A part of foetal pelvis can 
be included in this. Usually the limb 
is cut through the hip joint. 

Amputation of the limb is not neces- 
sary in small animals since they are 
pliable and do not offer much resist- 
ance. 

Detruncation or division of the body: 
Detrucation is indicated in certain 
mal-pQsition or mal-presentations when 
the foetus is fixed in pelvis and it is 
impossible to extract or repel the foetus. 
It may be indicated in dog sitting posi- 
tion, excess volume of foetus, deformity 
of hind quarters, emphysema (pliyso- 
metra), anasarca and ascitis. 

When die foetus is intrauterine, de- 
truncation is a formidable job. However 
in horizontal dorsal presentation, de- 
truncation may be done as described by 
\ViUiams (1943). The straining is con- 
trolled by epidural anasthesia and par- 
tial narcosis. The foetus is cut through 
by knife upto vertebrae, whicli is lur- 
thcr passed through the last rib and 
ilium to cut the flank. Incision is fur- 
ther extended to ventral aspect of verte- 
brae, the column being divided at the 
intcr-vcrtcbral joint by knife or saw. 
Hooks and cor^ may be used for ex- 
traction of foetus taking care to avoid 
injury to the maternal mucosa by rag- 
ged ends of Ncricbrae. At times, it 
may be necessary to divide spine at more 
than two parts and even ^e ribs and 
sicmum, 

Detnmeadon in anterior proentation 
can also be done by foetotome scry 
easily. Tlic srire loop is passed around 
the foetal body with head of foetotome 


resting on the lumbar region (Fig. 63). 
After cutting through the trunk, it may 
be necessary to effect version and remove 
the foetus by hooks or cords. 



Fig. 63. Detruncation, 

Head of foetotome resting on lumbar region. 


Evisceration (Eventration): The 

volume of thoracic or abdominal cavi- 
ties may be reduced by removing organs 
contained within them. It may be 
done when foetus is emphysematous, 
ascitic or anasarcus. It may be of two 
types — thoracic evisceration and ab- 
dominal evisceration. 

Thoracic evisceration: This may be 
done in anterior presentation when 
thorax is too large. Head and limbs 
arc corded and a knife is placed be- 
tween first pair of ribs close to the spine 
and cut downwards along tlie ribs upto 
the sternum. First two ribs are cut, 
through which the lungs and heart arc 
removed. Thoracic cavity then col- 
lapses. Hand may be forced further to 
rupture diaphragm and abdominal or- 
gans tom and removed via the thoracic 
cavity. 

Alternately, second to fifth ribs may 
be removed and so also intercostal 
muscles by chisel or hook and organs 
remosed via this venL Broken ends of 
ribs are likely to lacerate the gcniul 
iraci of dam and hands of the operator. 

evisceralion: ft may be 
done in anterior presentation oj dev 
cribed abose. In posterior pzaenut 
tioo, cscatraiion can be done by icci> 
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ing perineum and cutting tlirough 
sacro-sdatic ligament and removing ab- 
dominal organs tlirough this vent. . ; 

However; eventration may be conve- 
niently done by foetotome bisecting the 
abdominal cavity and removal of or^pns 
through this vent. 

Post-Operative Care 
After relieving every dystokia case, it 
is very essential to examine the genital 
canal for the probable presence of a 
second foetus. Spedal care should be 
taken in case of bitches and sows owing 
to multiple number of foetuses as they 
are likely to be retained for several 
days. 

The genital canal should be examin- 
ed thoroughly for any lacerations, rup- 
tures, invaginated uterine horn, small 
tears of cervix, vagina and vulva. Use 
of parenteral and local antibiotics is 
indicated. If the animal is exhausted, 
a stimulant draught may be necessary 
so also some uterine ecbolics such as 
meihargin or ergot extract. In exten- 
sive tears of uterus, prognosis is poor 
and oivner should be cautioned. Large 
vaginal tears should be sutured. 

Placenta and placentorae should be 
carefully examined in cattle and buffa- 
loes for presence of any adhesions and 


infections.-. In dog, . the retained pla- 
centa may be removed by use of a gauze 
sponge on the forceps. 

In most of the obstetrical cases in 
which forced traction or foetotomy is 
done, it is advisable to administer 50- 
100 Lu. of pituitrin- for large animals, 
20-50 i.u. for ewe and sow and 5*20 i.u. 
for bitch and cat. This may help to 
prevent prolapse of uterus, aid in the 
expulsion of foetal membranes and 
uterine involution. 

Animal should furtlier be examined 
if it can rise up or whetlier obturator 
paralysis, dislocation of hip, pelvic or 
spinal injuries have occurred. 
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PART II 

GYNAECOLOGY 



introduction 


Progress in tlie knowledge 
ics and Gynaecology is Credit 

with the history o£ Medictne. Credu 

goes to the Greek 

(382-322 B.C.) for ^rin^S ^ 

treatise on reproduction. E P . 
is the oldest book known m ^ 
stetrics and gynaecology ^ *ntions 
1550 B.C. whicli contains prescrip 
of abortifacients to effect a ou ’ 
ment tor displaced "I?™® about 

crates ,(400 B.C.) has '"‘“cu 
menstrual disorders, sterility, s> 
of pregnancy, puerperal 

was the 'first' to recommend “ 
abortifacients for expulsion o P , 
Soranus in the second ceniuiy .-j 
ed tlie use of speculum “ 

dated the uterus ^|n„odoced 

Philipp Semmelweis (18®^ obsie- 

disinfectants for the first t 
trim! work and pr-cd dut P-luric^^g 
mortality could be lowered. . 

care of bacterial infections ni , 
uterus Lister (1S67) further 
the use of antiseptics. 

Albrcchuen (1909), out 

M’ebstcr (1932) and odicrs ca 
extensive study on stcnbl) 


• 1. Nielsen (1926) contributed 

“‘T on researches concerning etiology 

Td p'Cnesis of sterility in dairy 
cows. 


Fleming (18^ Y^oT) bS 
hi diroln substantial light, from time 

on the diseases of die reproduc- 
tive system. 

Credit goes to Prof. Nils Lagerlof of 

Sweden for throwing considerable ligh 
Z the diseases of the reproductive sy^ 
nnil his c-xtensive survey work in 
‘most of the leading countries of the 
Id have brought useful mfonnat.on 
T fertility and infertility m farm am- 
,1s He empliasised the importance of 
Tlical sexual Iicaltli control in con- 
■’“IT of which diseases like, Brnccl- 
Tuberculosis, Vibriosis and fri- 
' niasis are now under check in a 
number of countries like Sweden. Dcn- 

TTNoruny and U.K. iks recommend- 
by him. die I"8ian conneil of 
nilmral Research, with the am 
snrious Sate Govemmenis hav e 
menied sexual health control Khe®'' 
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most o£ the states m India and very use 
ful information is now available on the 
diseases of the reproductive system m 
cattle and buffaloes In addition to tlie 
infective factors Prof Lagerlof has 
enlightened on the reproductive dis 
orders caused due to geneuc or heredi 
tory factors such as Gonadal Hypoplasia 
and \anous types of congenital malfor 
mations He has also cautioned against 
the injudicious administration of lior 
mones to combat various types of repro- 
ductive disorders He has specially 
warned against the risk involved m us 
ing sires of loiv endocrine constitution 
and has expressed fear that in case such 
sires are stimulated by hormone treat 
ment, it will result in perpetuating the 
undesirable characters in tlie off springs 
to come 

In livestock development, parti 
cularly with tlie objective of en 
hancing imlk production, it has 
become necessary to put every am 
mal under dieck by periodical exami 
nations to ascertain the health of the re 
productxse system and the functional 
status of the ovancs Attention is also 
necessary during the various stages of 
gestation, parturition, expulsion of 
placenta and much more so on the lochi 
al discharge to differentiate between 
normal or patliological Puerperal infec 
tions have to be controlled in good time 
and as sucli a veterinarian has to be 
conversant vuth physiology and patho- 
logy of reproduction 

Extensive studies on the endocrino- 
logy, followed by hormone therapy in 
v-arious reproductive disorders of non 
infectious nature and use of sulpham 
lamidcs and aniibioucs in infective 
conditions to combat vanous types of 
infections, has made a land mark in 
Gynacc treatment. 
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Chapter 14 


Fertility 


General considerations 

In general, Uie term fertility means to 
produce abundantly, but in breeding of 
farm animals, it has a limited sense, 
since it is limited by the normal phy- 
siology of each species, beyond which 
they cannot normally reproduce. Fertili- 
ty is a relative term as can be explained 
that a sow or bitch has a comparative- 
ly much bigger litter as compared to 
tiie cotv and the mare, ^vhich normally 
produce only one young one at a time. 
Though botii arc fertile, Uic number of 
young ones produced is variable. "When 
wc say that an animal is fertile, it is 
usually meant as Uic performance of the 
species in a given emironment. The 
tenn fertility may be used to express 
degrees of fertility. 

Crew (1921) has defined fertility as 
the ability of an animal to produce via- 
ble offsprings as measured by Uic rate 
at whicli these are produced compared 
to the standard of absolute fertility, 
where every ovum liberated is fertilised 
and where every zygote produced survi- 
ves. The iciin infertility is used to ex- 
press drgu'cs of reduced fertility while 
ilie tenn sterility denotes complete fail- 
ure of reproductive ability. In general 
Uiese terms are applied to the female 


but in farm animals they arc used in 
the assessment of male efficiency also. 'In 
the males, the term fertility is used to 
express the ability to fertilise and is 
spoken of as the relative fertilising capa- 
city. The terras infertile and sterile arc 
also used to express reduced fcrulising 
capacity or complete failure to fertilise. 

Asdell (1916) defined fertility as a 
qualitative term denoting only the abi- 
lity to produce young and the term 
fecundity as a quantitative term denot- 
ing the number of young ones produced. 
Fertility is reached at puberty but fecun- 
dity increases with age and may decrease 
in later years. In the economics of live- 
stock industry, selection of stock having 
early maturity, high fertility and high 
fecundity arc highly desirable. The eco- 
nomic performance of an individual 
animal is also of considerable import- 
ance. 

Propagation rate in any species is 
normally dependent on several factors. 
(1) Average number of >oung ones pro- 
duccvl in cad; litter (2) Length of the 
breeding season (3) Duration of gesta- 
tion and (1) the suckling period, since 
during high lactation peri^. heats arc 
suppressed- It is nlvs dependent on the 
rcpToduciivc span in an individual ani- 
mal v^luch though interlinked with 
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genetic factors is largely influenced by 
the environmental factors also. 

The average number in a litter in any 
species is inversely proportional to the 
average size of the individual of that 
species. It is well known tliat greater the 
expenditure of energy for maintenance, 
the lesser is the ability to produce new 
individuals. These are therefore inver> 
sely proportional i e. the individualism 
and genes vary inversely. There is cor- 
responding increase in fertility where 
food supply is abundant and environ- 
:ppii[t favourable as a result of which the 
cogt of individualism is much reduced. 
He has compared the fertility of bats 
and mice which are much of the same 
body size. Expenditure of energy in bats 
is relatively much higher due to their 
flying habit and as such it aflEects the 
number of young ones produced. Simi- 
larly it is observed in large animals that 
^vild species have comparatively a smal- 
ler litter size than the domesticated ones 
on a high plane of nutrition such as pigs 
and sheep. However, this theory can not 
be applied to express the relative de- 
grees of fertility in all animals 

The sexual maturity in males is at- 
tained comparatively later than in tlie 
female but the reproductive period in 
the male is comparatively longer than 
in the female. Under tropical condi- 
tions however, the observations are very 
variable. 

It is well known that commonly only 
one )oungone is produced in those 
species in vvhicli the period of gestation 
is longer than six months. It is the usual 
observation tliat the larger species of 
animals have longer gestation periods. 
The number of teats is also suggestive 
of tlie approximate size of the litter. 
However, this is not true in all species 
viz., cow, buffalo and mare, though 
in. sow and bitch it holds good. It hiK 


been observed that pigs selected for 
high fertility may produce a large num- 
ber of piglets — 16 to 18 — although 
the highest number of teats varies form 
10 to 14- Various reports indicate that 
even when sheep were selected for 
higher number of teats, it did not have 
any bearing on the litter size. The true 
assessment of fertility is dependent on 
(1) the number of viable ova shed by 
the species at each oestrus. (2) the num- 
ber of ova fertilised. (3) The number 
of embryos that get chance to develop 
in a healthy womb throughout the ges- 
tation period (4) Normal birth and (5) 
Favourable or adverse environmental 
conditions witli which the animal Iia? to 
adjust immediately after its birth. ^ 

In addition to these principles tlie re- 
productive ciBcicncy of an individual 
wiU vary considerably fiom parturition 
to parturition owing to the hereditary 
predisposition and subjective influence 
of the environmental conditions. Thus, 
if fertility is normal at a particular 
stage, it does not necessarily mean tliat 
it will remain so during the rest of the 
reproductive life. 

In measuring optimum levels of fer- 
tility, one has to consider tlie genetic 
make up, the environmental conditions 
such as soil, water, plane of nutrition, 
climatic conditions, hygiene and efiicient 
managemcntal conditions. 

There is no accurate formula for 
measuring fertility but the following 
factors may give certain indications sucli 
Jis (1) age at puberty and maturity (2) 
patterns of oestrous cycles and oestrual 
behaviour (3) number of services requir- 
ed per conception (4) efficiency on the 
part of the male (5) the length of the 
gelation period (6) normal parturi- 
tion (7) normal involution of the ute- 
(8)^mfhience of l_actational diocstnis 
pcriod_ (9) -interval^ to_first post-jiartumr 
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heat (10) subsequent rythm of the oes- 
trous cycle (11) service period and (12)’ 
intcrcalving period or calving intei^nl. 
The terra generation interval takes into 
account all the above aspects but does* 
not take into account die quantitative' 
aspect of fertility i.e. the litter size. 

Great variations in the fertility levels 
have been observed from tract to tract. 
This is on account of the (1) Prevailing 
breed type (2) Production potential (3) 
Exploitation (4) Exposure to infectioni 
and (5) Socio-economicil conditions of 
breeders. 

Sane (1950) observed dtac Sindhi and' 
Gir cou's reared under climatic condi- 
tions of the Deccan platen in India 
whicli arc conducive to the breed, ivcrc 
found to have reduced fertility when 
transferred and rcnrctl in Iicaiy rainfall 
area in Konkan Districts as compared 
to the local cattle of the tract. Similar 
is hts observation in .Munali budalocs. 
Dangi cattle have been found to thrive 
well in Iica \7 rainfall areas on account 
of ilicir specialised diaraciers of skiii and 
Itooscs. Khilkir. cuttle though considered 
as stronger and faster do not adopt well' 
in hca\y rainfall areas with regard to 
their cmUirance, draft ability ami rare 
of fciiility. Khillar cattle in their home 
tract under hciicr matugciucnul condi- 
tions and Ml ade<iuatc plane of nutrition 
show gtXHl fertility. It was obscr\ed that 
when some stock of ^oung Khillar was 
irandcitcil from plane to hdU area the 
heifers could not reach puberty in gocxl 


selection. He therefore advises the bree- 
ders to avoid, selection of such a line of 
inheritance. It is also a. caution lo the 
ycterinariaiis iliat ivhencvcr they arc re- 
quired to' deal with animals of reduced 
fertility, [care should be. taken to ascer- 
tain that it is not* due to the hereditary 
predisposition. Lagerlof (1951) postulat- 
ed that fertility, of an animal is largely 
dcpciidcnt on its cndofcrinc constitution. 
He is of the opinion tlut the inherent 
Htness of^thc animals to produce is lar- 
gely, predetermined by the hereditary in- 
ducnces, the potentiality i.s however in- 
fluenced by limitations of the cmiron- 
mcntal conditions. .Vs Laing (1951) men- 
tiodcd iliat even if a fcm.alc is very fer- 
tile, her fertility is dependent on the 
chances of tire \ial)lc -spcrmaloroa mov- 
ing briskly in the three dimensional 
space of the reproducibe tract .iml re* 
adiing the site of fertilisation in good 
time as that of a \iable ovum. Obstruc- 
tion or delay on any accuuiu will reduce 
fcniliiy even if the female and the male 
botir arc very' fertile. Ovul.ition time is 
therefore of great imjwrtancc ami so alvo 
access of viable sjrcrnutOitaa. Owing to 
the Imiitcd life' of the s[>cnn and the 
ovunt in the intra uterine tract and the 
time factor in tfie [rrtreevs of feriiliution 
it is generally ob'crvcd that even in (he 
Ixvt fertile herds of rattle, the nu-vimum 
rate of fertility at fiisi service rarely c\- 
ccedi 70^f. breeding of cattle and buifa- 
hx-s by Artificial Inveinin.xtion. Ijeiicr 
fertility rates fuve Ivca claimed on ac- 
count of rf semen in inJil- 
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sited in the anterior portion of the 
vagina and hence the sperm transport 
takes longer time. 

In the mare, sow and bitch even in 
spite of the fact that tlic sperms are de- 
posited in tire intra-uterine cavity, a fciU 
in the fertility rate is usually observed 
in case the concentration of spermatozoa 
decreases. Hammond (1934) has shown 
that fertility in rabbits is dependent on 
the presence of large number of sperma- 
tozoa at tlie site of fertilisation to assist 
in the dispersion of the follicular debris 
surrounding the ovum. The action of the 
hyaluronidase present in the spermatozoa 
facilitates In the penetration of sperms 
into the ova. Hafez (1962) mention- 
ed the necessary concentration of motile 
sperms per insemination as follows; 
Bull — 8 million, Ram 50 to 60 million. 
Boar — 200 million, Horse — 150 mil- 
lion, Reduction in die concentration 
may lead to reduced fertility. 

Factors which depress gonadotropin 
production by the hypophysis naturally 
decrease the number of ova shed. In 
cases of reduced fertility infectious fac- 
tors may also be taken into account. 


In the economics of livestock industry, 
the main object is to prolong the useful 
productive life of a high yielding ani- 
mal. The production thercfoie is entir- 
ely dependant on high levels of fertility 
in the reproductive span of an animal's 
life. Maintenance of good fertility in 
herds is therefore most essential since 
the productive health of animals is very 
closely related to the nutritional needs 
of die vast human population. During 
the recent years, attention is therefore 
being focussed on selection of animab 
for high fertility and with specific ob- 
jectives of quality and quantity of pro- 
duction desired from diem. Mainten- 
ance of good fertility is therefore of para- 
mount importance. 

Effects of managenal practices on 
fertility in farm animals 

Managerial practices have influence 
on feriiliiy of farm animals. In natural 
conditions, the reproductive rythm is in 
accordance with genetic make up and en- 
vironmental condition (Fig. 64). Under 
domestication, variations are bound to 
occur right from the selection of seed 
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Fis. 64. Environmental factors affcctinj tertillty. 
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material and its utilisation. In live- 
stocks development, stepping up stand- 
ards of selection, elimination of sub- 
standard ones and exploiting the poten- 
tial capacity of strains having desirable 
traits are of considerable importance. It 
is quite likely that if fertility is to be 
judged on productive capacity, great 
variations are likely to be cncountercd- 
Animals shouing higher productive 
capacity particularly of dairy type arc 
often predisposed to alterations in fcrli- 
hty due to scicrrd factors such as stress 
and strain on the various phjslological 
systems of tlic body. 

When stock is reared on tlic farm un- 
der controlled conditions partiadarly 
with the objcctisc of milk protluction 
proper housing is tlic prlinaiy require- 
ment. 

Housing arr.mgcmcnts made in com- 
mcrci.tl city stables in nomb.-iy and other 
towns under Indian conditions where 
animals remain (led on their stand- 
ings from cahing till they go diy 
is tnmt unsatisfactory and noncondu- 
ci\e fiom tlic jsoint ilui in turn it rc- 
tlccls on the lescls of optimum fcrtiliiy. 
Uc.uing tlair)’ i)pe of slock mostly on 
ramh conditions and open air endosu- 
irs tluoughout the )car as is commonly 
seen under \iUage conditions in India. 
ulU’cts adscisdy ttn puductioii and 
fcitiWiy. 


may cause metabolic stress affecting fer- 
tility. Likewise, low levels of specific 
nutrients over prolonged periods may 
affect ferulity. In managcmcntal condi- 
tions, available water facilities arc of 
considerable importance and ultimately 
go a long way in the maintenance of 
fertility. 

Hygienic conditions have marked in- 
fluence on levels of fertility. Unhygienic 
conditions may predispose the stock to 
several infections affecting fertility. 

Extreuic climatic conditions arc not 
conducive to nonna\ fertility. 

Under controlled breeding conditions 
several cnots in the man.igcmctual 
practices arc likely to occur in iiuting 
the animals in good time in cunsctpicncc 
of which even the best fertile ones may 
temam without service. Detection of 
heat is a problem in big herds particu- 
larly when the animals arc left on tlic 
pastille ssithout a bull or a teaser. 
Thus, ill 4 number of animals, the he:u 
|>criod> jxivs off without dctcciion and 
M-'nitc- 

.Method i>f bleeding by .Vnifi^ul 
laseiiiiiutiun lus created a number of 
pioblcjiis sinie it is very (hirn.ijli to CAijy 
out iuscuiiiuiums in lime clow to 
osulatioa jx-ruxl. 'nns letlttls on 
of fcjiiliiy. I I.c viability %|M:tm u 
another factor in breeding by 
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semination though the quality of semen 
from reliable stock is knotra for certain, 
cent per cent conceptions is not the^rule. 
AUerations may occur Giving to several 
factors, ivhich'Iead to variations in the* 
degrees of fertility. Inseminations.dose 
to ovulation time may shoiv a higher de- 
gree of fertility. This is therefore enti- 
rely dependent on the knowledge and 
skill' of the technician. Farmers experi- 
ence to detect heats in females and re- 
port them for inseminations in good 
time is also an important factor in the 
maintenance of good fertility. 

A good deal of importance is attached 
to homebred stock. The year in whidi 
replacement goes difficult on account of 
less number of heifers coming into the 
productive age, the farmer is forced to 
purchase animals from outside sources 
for keeping llic numerical strength of 
the held. There is inherent danger in- 
volved in sucli a type of replacement 
from outside sources, since the incoming 
animals are likely to be exposed to infec- 
tions already present in the herd and be- 
come involved to the same causative fac- 
tors. It is also likely that the newly in- 
troduced animals may bring along with 
them knoun and unknown types of in- 
fections to which the animals in the herd 
will be exposed. Both the above factors 
arc likely to alFect fertility. 

It is possible to diagnose patliological 
conditions in ilic newly introduced ani- 
mals in the herd. However, genetic fac- 
tors viz. Icihals and sublctlials cannot 


be detected as these effects are expressed 
after a number of generations. 

Hereditary characteristics are closely 
associated with health of animals These 
genetic factors are largely intrinsic in 
nature, some of them are predisposing 
and others activating. The fertility of an 
animal is mainly dependant on genetic 
potentialities. To some extent fertility 
is also dependent upon how a foetus gets 
an opportunity to develop in a healthy 
womb. Two important factors namely, 
that tissues are forming and are being 
nourished in a disease free womb dur- 
ing gestation period also influence the 
health of the foetus. It can therefore be 
said that tlie inherent constitution and 
prenatal life possibly govern die potenti- 
al breeding efficiency of an individual 
and the way it will react to favourable 
and unfavourable conditions. 
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Chapter 15 


Hormones of Reproduction in the Female 


In female farm animals growtli and 
reproduction arc vital processes govern- 
ed by lioniioncs. Hormones arc cliemical 
substances synthesired and secreted by 
ductless glands and carried to urget 
oigans via the blood stream for produc- 
ing their clfccls. The svord hormone as 
defined by lU)liss and Starling (1902) 
included substances tlut inHucncc an 
existing icaction sshcrc as the local hor- 
mones or para honnoncs, \iz- prostaglan- 
dins. cr)tluo]>oictin and histamines arc 
piixhucd locally acting on surrounding 
(isuK't. '1 he nctirocmloainc conititu- 
f/ovf of fiVc mJtSuhu/ tfcfKnds on the 


genetic nuVe up and its interaction 
sviih environment. 

Chemically the hormones can be 
classified as: (i) Protein or Cljco-protciii 
hormones eg. gonodotrophins .ind 
(ii) .Steroid hormones e.g. gonaiLil hor- 
mones. In addition, there .ire releasing 
hormones or factors originating in the 
h>potliaIainous uhich control rclc.itc of 
pttuirary* hornionct. 'Hie reptwhictise 
itoriuonct including h>|x>ihalamuu\ re- 
leasing hoimonct. h\p>phsscal l»>rmonci 
ami (he gorudal iiurtitonei. 

'ihc otigio. site of action azul their 
effects fuse been prc^cnccif in iitlc py 
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Name of Honnme 

Origin 

Site of action 

Functions 

B, HYPOPHYSEAL HORMONES 



I. FSH 

Follicle 

Stimulating 

Hoimonp 

Anterior 

pituitary 

Ovary, testis 
Seimniferous 
tubules 

Follicular growth, stimula- 
tion of ‘Sertoli cells’, 
spermiogenesis 

2. LH 

Lutclnising 

Anterior 

pituitary 

Ovary, testis 
ledyig cells 

Ovulation, CL formation, 
secretion of progesterone 
oestrogen & androgen 

3. Prolactin 

Anterior 

pituitary 

Mammary 

gland, 

male organs 

Lactation, progesterone 
secretion, testosterone 
secretion, stimulation of 
male accessory organs. 

4. Oxytocin 

Posterior 

pituitary 

Mammary 

myoepithe> 

Hum, uterine 
myometrium 

Parturition, milk let doivn. 
sperm and ovum transport. 

5 PMSG 

(i) Pregnant 
mare scrum 
gonadotroiln 

(ii) Placental 
lutcotrophln 

Placenta 

Placenta 

- 

Predommently FSH like and 
LH like m action. 

Maintenance of pregnancy 
CL 

C. GONADAL STEROID HORMONES 



1. Oestrogens 

Ovary 

placenta 


Maintenance of secondary 
sexual characters, growth 
of female reproductive 
tract. 

Feed back mechanism of 
gonadotrophins, ocstrual 
behaviour, promoting duct 
growth in mammary gland, 
increases uterine contracti- 
lity anabolic elfcct. 

2 . Progesterone 

Ovary 


Symergeslic action alongwUh 
oestrogen for oesirual 
behaviour, promotes proli- 
feration of endometrial 
glands, alveolar growth 

In mammary gland, nega- 
tive feed back mechanism 
on gonadotrophins, main- 
tenance of pregnancy, 
Inhibiting uterine con- 
tractibilUy. 

3. Reloxin 

Ovary (CL) 

- 

Relaxation of pelvic liga- 
ments and symphy^s pubis. 

4 . Androgens 

TesUs 


Maintenance of secondary 
sexual characters and 
accessary sexual organs. 
Stimulates sperma- 
togenesis. Libido, male 
behaviour, anabolic 
cllcct 
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Role of Hormones during various 
phases of Reproduction: — 

Growth and Puberty 

The body growth is influenced main- 
ly under tlie Somatotropic Hormone 
(STH). When the body growth is fully 
attained gonadotrophic hormones come 
into play in initiating the growth of the 
genitalia. Interactions of various hormo- 
nes are responsible for regulating the re- 
productive processes. 

In the female, hormonal activity res- 
ponsible for the occurrence of tlie first 
oestrus is similar to that responsible for 
the subsequent ocstruscs. In prepuber- 
tal animals, probably tlic gonadotrophic 
levels in the pituitary arc high but tlicy 
lack ilic ability to release. Before puber- 
ty is reached it appears that the anterior 
pituitary gland must first start scacting 
or releasing suflicient amount of gonado- 
tropins into the circulation to stimulate 
production of ocsirogcns by tlic ovar)*. 

Oestrus and ocstrous cycle 

'riic various cNcnts wliicli occur dur- 
ing ihc ocstious cycle arc controlled by 
several pituiiary and inicrrclaicd ovar- 
honuoncs. I'SH siiiuulatcs growUi of 
the Graafuu follicle and is further rev 
pomihlc for maturation of the ovum. LH 
iuirutcs the enlargement of the preovu- 
latory follicle, resulting in ovulation and 
fomuiion of Cl- I'SH S: I.U synergevii- 


siblc for rupture of the follicle and re- 
lease of the ovum. After ovulation the 
levels of oestrogen and gonadotropins are 
greatly reduced. The CL which is form- 
ed after ovulation, starts secreting Pro- 
gesterone. LH and Prolactin have a 
syncrgcslic effect in activating pro- 
gestrone secretion by the CL. Proges- 
terone exerts a negative feed back oh the 
hypotlralamous and pituiuir)* dccrc.vsing 
the levels of gonadotropins. As long as 
the CL is functioning, production of 
progesterone is high, the FSH secretion 
remains low and there is little follicubr 
activity. If pregnancy docs not follow 
then production of progesterone by the 
CL falls down, thereby increasing tiic 
production of FSH and resulting in 
growth of fresh crop of follicles. Thus 
it appears that high level of progt'Slc- 
rone suppresses the FSH secretion. At 
oestrus the concentration of LH in tin? 
circulation m-iy increase 200 to 300 fold. 
The concentration of FSH hardly dou- 
bles at this time (Nisuender e/ a/, lO"!). 

Prejuancy 

«t at veyAttcvl dvaV in 
the early part of prcgiunev. iJicrc are 
no cndocrin.il clunges. On contepiiou 
a sigrul from the embryo prevents the 
rcgrcviion of corpui lutcum by fjoinbly 
preventing production of luteohiic fac 
tort. They further iu,;gcvted that the 
embryo cuy produce lutCf;trophic »ul>- 
iciticet uhich nuv ncutralitc the 
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After nidation, there is giadual in- 
crease of progesterone in the circulation. 
This continues until fetv days prior to 
parturition tvhen oestrogen level (pla- 
cental origin) lises suddenly. The role 
of ACTH during pregnancy is not 
clearly understood, however it is con- 
cerned with metabolic processes essential 
for normal pregnancy. 

In cquines, the source of piogeslrone 
is mainly from CL and accessory CL- 
During pregnancy the endometrial cups 
(at the stage of 30 to 170 days, 
with a peak at 60 days) secrete large 
quantities of PMSG which stimulates 
follicular groivth resulting in ovulations. 
These lead to formation of accessory CL 

PARTCUITION 

Considerable variations in the levels of 
circulating hormones occur a few days 
prior to parturition and subsequently at 
parturition. The progestrone level sud- 
denly drops, which overcomes the pro- 
gesterone block maintained during pre- 
gnancy. This results in the rise of oes- 
trogen level uhich sensitizes the nqomc- 
trium At tins juncture, o\ytodn comes 


into play and in conjunction with oes- 
trogens causes uterine contractions. The 
peak level of Oxytocin is reached at 
parturition. There is also a rise of 
ACTH just prior to parturition but its 
jole is not still dear. 

Relaxin causes relaxation of pelvic 
ligaments at parturition there by widen- 
ing the birth canal. 

In the initiation of parturition gona- 
dotrophins from foetal pituitary may act 
on placenta for production of oestrogens 
(Foster et al, 1972). So also the foetal 
corticosteroids may initiate parturition. 
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Chapter 16 


Puberty and Sexual Maturity in the Female 


Puberty is the stage at ^vhich various 
systems o£ the body have reached tlieir 
optimum development of functional abi- 
lity. In the female the reproductive sys- 
tem starts functioning with expression of 
the first signs of oestrus followed by esta- 
blishment of regular oestrous cydes in 
the female. 

Expression of the first oestrus does 
not necessarily mean that tlie animal 
has reached sexual maturity. 

Reproduction in the female is a com- 
plicated phenomenon dependent on 
various factors. Efficient reproduction is 
largely dependent on tlie hereditary 
characters, endocrine constitution, in- 
tra-uterine development during foetal 
life, weight at birth, environmental con- 
ditions, nutritional status during growth 
period and managemental conditions. It 
is also dependent upon how the foetus 
gets an opportunity to develop in a 
disease-free womb. 

IE the physiological processes arc in 
harmony and the \'arious factors describ- 
ed abo\’e are conducive, the female will 
reach puberty in proper time. The age 
of attainment of puberty, is howe\er de- 
pendent on the spedes. 

Puberty can be considered as a vital 
period in the life of a female when gross 

12 


changes occur owing to setting up of the 
functional activity of the reproductive 
system. It is usually considered thatw’hen 
regular ovarian function is established 
the female is said to have reached pub- 
erty. The visible expression is by tvay 
of exhibition of secondary sexual charac- 
teristics. The onset of puberty is a gra- 
dual process. During physical growth 
period there is hardly any development 
of the reproductive system and it is only 
after full attainment of growth of the 
various physiological systems, that the 
nutrients are diverted to the develop- 
ment of the gonads and reproductive 
tract. No functional activity is expressed 
by tlie reproducti^’e system before pub- 
erty. It has been observed that tlie body 
weight is correlated to the develop- 
ment of the reproductive organs. 
During growth period the body is 
under the influence of the somatotro- 
phic hormone (STH) and when opti- 
mum level of growth is reached, the 
level of the somatotrophic hormone 
drops and in turn the anterior pituitary 
starts liberating die follicular stimulat- 
ing hormone (FSH) which causes deve- 
lopment of graafian follicles in the o\ar>'. 
Probably certain neural stimuli cause 
the hjpoihalamus to produce or release 
the factors whicli in turn cause the re- 
lease of the gonadotrophins into tfic 
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blood Stream at puberty (Lasley, 1963). 
The des eloping graafian follicle contains 
oestrogen a hormone secreted by the 
ovary which brings about growth of the 
various parts of the tubular genitalia. An 
optimum level of oestrogenic hormone 
induces the animal to oestrus and makes 
it receptive to the male. It is due to tlie 
manifestation of oestrus, one can make 
out that the animal has reached puberty 
or sexual maturity. Exhibition of the first 
oestrus does not necessarily mean that 
the body has reached full growth and 
sexual maturity including regular bree- 
ding efficiency. It is usually observed 
that the first few heats may be unovula- 
tory with irregular qcles. In certain well 
fed animals oestrus is exhibited early in 
life when body growth is still to reach 
its optimum level. When normal regu- 
lar cycles are established the animal is 
said to have reached sexual maturity. 

Age and body weight at puberty 

Species-wise diiferences are noticed 
^vith regard to the age and body >veight 
at pubeiiy. Age of the animal is not the 
criterion but relative growth and body 
vs eight influence the onset of puberty. 
The period of puberty also varies in dif- 
ferent breeds and is closely associated 
with the nutritional status. 

The average age at puberty in exotic 
(Bos taurus) cows ranges between 8 to 18 
months and 21 to 30 months in Indian 
cous of vscll defined breeds. In non- 
descript cows this period may extend 
over 36 to 18 months. Buffaloes under 
Indian conditions reach puberty on an 
average between 21 to 18 inontlis, depen- 
ding on die bleed and environmental 
conditions. Sucli a wide variation is 
noticeable on .account of diversity of en- 
vironmental conditions, and liusbandry 
practices. 


Marcs reach puberty at about 18 to 24 
months. Even though puberty is reached 
at this age breeding is always delayed 
until three to four years to allow opti- 
mum grow’tlr. 

In ewes, puberty is reached by 8 to 
12 months. 

Goats attain puberty at an average age 
of 6 to 18 months. 

Sows attain puberty on an average 
betw'een 6 to 12 months. 

In bitches, the onset of puberty varies 
to a great extent depending upon the 
breed and domestication and usually 
occurs between 6 to 12 months. 

Cats reach puberty between 6 to 15 
months. 

Hens start laying eggs on an average 
at the age of six months. 

Puberty in Cows 

Ahuja et al. (1961) reported tliat die 
age of puberty in Hariana heifers is 919 
days. Sane ct al. (1966) recorded die age 
at puberty in Nimar cows as 1344.9 ± 
48.6 days. Rajgopalan (1952) recorded 
the mean age at first heat in Sindhi 
heifers as 1030.8 ± 35.3 days and 
1114.75 ± 44.9 days in Kangayam breed. 
Kumaran (1951) recorded die mean age 
at first heat in.Tharparkar breed as 683 
days (range of 427 to 988 days) and in 
Saluwal breed as 677 days (range 427 to 
954 days). Luktukc (1963) reported an 
average age of puberty as 1067.7 days 
wiUi earliest heat at 919.7 days in 
Hariana catde. Sane et al. (1968) re- 
ported the mean age at first heat in red 
Sindhi as 957.5 ± 13.34 days and 
1181.0 ± 18.20 days in the Gir breed. 
The average age at first fertile heat in 
Gir cows was 1200 00 ± 48.74 days. 
Purbey (1965) reported age at first heat 
and at first fertile heat in Dangi cows 
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as 1107.5 ± 42.02 and 1154.0 ± 35.11 
days. Tatke (19C7) reported tlie respec- 
tive values in Khillav cattle as 1026.75 ± 
21.82 and I049.3G ±21.84 days. Ponkshc 
(1969) reported these values in Gir as 
85S.72 ± 29.12 and 1007.95 ± 22.56 
days respectively. Dange (1969) reported 
in another Gir herd the respective 
values as 1329.66 ± 41.78 and 1361.66 
± 43.66 days. Sonawanc (1969) reported 
the mean age at first fertile lieat in 
Rathi heifers as 715.56 days. Vclhankar 
(1973) reported the average age at pub- 
erty in Gir heifers as 911.31 ± 75.75 
days, tlie corresponding weight being 
271.18 ± 26.11 Kg. The correlation 
coefficient bettveen age and tveight at 
puberty was high (r = + 0.5475). 
(Table 20).‘ 

Hammond (1927) reported tlie ave- 
rage age at puberty for all the continent- 
al breeds thus; (range 5 to 15 months), 
Jersey 8 months, Guernsey-11 months, 
Friesian-11 months and Ayrshirc-I3 
months. 

Puberty in Buffaloes 

In general it has been reported from 
Bulgaria, Malayasia, Cambodia and 
India that the average pubertal age is 
reached at about 3 years (Kalef 1932, 
Marsh and Dawson 1948, Baradat 1949 
and Bhattacharya 1953). Hafez (1955) re- 
ported that the average age at first oest- 
rus in buffalo heifers is 405.5 days and 
the average age at first conception is 647 
days. Knapp (1956) stated ilut in Egypt 
the buffalo-heifers are usually bred at 
the age of uvo to two and half years. 
Gorbelik (1935) reported that in Azer- 
baizan tire buffalo reaches puberty at die 
age of us’o to three years and with good 
feeding even at a year and half. Sane 
ct al (1968) reported that in Murrah and 
Surd buffaloes die mean age at first fer- 
tile heat is 1089.69 ± 114.32 and 


940.0 + 30.24 days respectively. (Table 

21 ). 

Puberty in Ewes 

Terrill (1968) stated that the first oes- 
trus in ewes may occur at 4 to 10 months 
of age with live weight of 40 to 60% of 
mature weights. Hafez (1952) reported 
that quite a number of ewes do not have 
even one oestrus until in their second 
year. Unovulatory heats generally pre- 
cede the first oestrus. Hampshire and 
Rambovillet ewes normally reach sexual 
maturity at one year. In seasonal breed- 
ers, the onset of puberty is affected to a 
certain extent. Early born lambs of a 
seasonal breeder may reach puberty at 
6 to 8 months of age ivhile as the late 
bom Iambs in season may reach puberty 
at about 14 months of age (McDonald 
1969). 

Under Indian conditions, the ewes 
reach sexual maturity from 9 to 14 
months of age, however, the full body 
growth is only attained between 18 to 24 
months of age the stage at which mat- 
ing is preferred (Anon 1962). Merino 
sheep mature more slowly than the 
Hampshire or Suffolk breeds. Cross bred 
lambs generally mature earlier than 
purebred lambs. 

Roy et al (1962) recorded first oestrus 
in young Bikaneri ewes of less than one 
year of age. 

Puberty in Goats 

Puberty in goats occurs at the age of 
249 to 293 days. Sexual maturity varies 
with the breed and rate of growth. Most 
goats are bred after they reacli one year 
of age (Raja, 1977). Lall (1954) reported 
puberty age in Beetal does as one year 
three months. He further reported that 
the pubertal age may be as early as six 
months but the macing should be de- 
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Table 20 

AGE AT FIRST OESTRUS IN COWS 


Breed 


Age at first Oestrus 
(in days) 


Reference 



Average 

Hanaiii 

U77 50±20 98 

Hanana 

900 00 

Hariain 

1410 00 

Gir 

911 32 + 75 75 


First fertile heat 

Red Sindhi 

840 00 

Saluual 

840 00 

Rathi 

756 78 

Gir 

926 00 

Gir 

978 66±28 73 

Than 

870 00 

Hanana x 

679 33 

Jersey Ti 


Karan Swiss 

615 00 

Red Sindhi x 

615 00 

Broun Suiss 


F. 


Ratlu X Jeisey 

614 IT 

r. 


Ralhi X Jersey 
r 

531 1 

* \ 

Gir X Jersey Fj 

543 25 

Gir X Holstein 

564 00 

Fncsian F, 


Git X Jersey F, 

510 

Ratlu X Holstein 

788 37 

Fncsian F, 


Ratlu X Sahiual 

p. 

814±I5 

Ratlu X Smdhi 

904 32 

F, 


Ralhi X Gir Fi 

868 33 ±175 14 

Gir X Sahuval 

990 ±68 56 

Hanana x Holstein 

71462 


Fncsian F, 


Range 

— Choudhary al 

(1965) 

600 — 1170 Sharma et al (1968) 

— Smgh et al (1968) 

— Velhankar (1973) 


Burkule (1909) 
Burkule (1969) 
VelhanUr (1973) 


Burkule (1969) 

Burkule (1969) 
Sane (1975) 

Sane (1975) 
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Table 21 

AGE AT BTRST CALVING IN BUFFALOES 


Breed 

Age at first Gilving (in mouths) 
Average Range 

Reference 

Murrha 

■13.4 


Agarwala (19.52) 

Murrha 

44.3 


Venkayya and 
Anantkrishnan 
(1957) 

Murrha 

42.31 


Gautam and Vimal 
(1966) 

Murrha 

40.6 


Arya and Desai 
(1969) 

Murrha and Nili 

— 

37 to 40 

Amble at al (1970) 

Bliadatv'ari 

50.7 

— 

Singh and Desai 
(1962) 

Egyptian 

38.0 

22 to 56 

Khisin (1951) 

Egyptian 

38.68 

22 to 60 

Sidky (1953) 

Egyptian 

39.9 

— 

El Sheikh (1967) 

Phillipine (Carabao) 

43.5 

38.6 to 31.5 

Ocampo (1939) 

Phillipine (Carabao) 

38.3 

33.4 to 43.6 

Villegas (1959) 


layed until the doe attains one year. The 
age at first kidding reported by him is 
one year eight months to one year ten 
montlis. Amble et al (1964) reported 
the average age at first kidding in Bee* 
tal goats ranging from 745 days to 775 
days. Raja and Mukundan (196S) re* 
ported the average age at first kidding 
in tlie Malabari and Jamnapari*Maia- 
bari crossbred goats as 495.05 ± 18.86 
days and 533.90 ± 20.26 days rcspcc* 
tivciy and the kidding interval report- 
ed was 284.60 + 18.15 days and 299.27 
± 16.17 days respectively. Rate of kid- 
ding was higher in winter than sum- 
mer and rainy montlis in both the 
breeds. Season did not exert any signi- 
ficant influence on the length of kidding 
inicr\al. S.tcker atid Trail (1966) re- 
ported the mean age at first Iddding in 


Mubende goats of East Africa as 567 ± 
11.6 days. 

Puberty in ZVlares 

In general, the fillies attain puberty 
between 15 to 18 months. With definite 
breeding season in certain areas, sexual 
maturity in mares is reached in spring 
or summer at the age of 25 to 28 
months (Nishikawa &: Hafez. 1968). It 
is observed that after 2 to 3 ocstrous 
cycles, the sexual behaviour of the fillies 
is similar to that of mares. 

Puberty In Swine 

Sexual functions in sows begin at 4 
months of age with periodic sexual 
interest but the immobilisation reflex 
and ovulation do not occur al thh 
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(Smith 1968) First true ovulatory 
oestrus does occur before 5 6 months of 
age, although considerable vanations 
are observed Females not expressing 
oestrus before 8 montlis of age are con 
sidered by Smith (1968) as cases of de 
layed puberty Du Mesnil Du Buisson 
et al (1970) reported the average age at 
puberty as 7 8 months 

The species specific characteristics 
of sows puberty is that in case of large 
group of gilts ivhich are nearing puber 
ty, certain stress effects as well as the 
introduction of boars will produce a 
well synchronised oestrus within 
few days Such stress effects might be 
caused by transportation transfer or re 
grouping of gilts which are dose to 
puberty The male effect is more cvi 
dent when the gilts are kept in close 
proximity of boar after them transpor 
taiion — oestrus with sharp peak being 
expressed within 4 6 days in 26% of 
ases If the boars are introduced 10 
days liter after the arrival of gilts oes 
tnis with sharp peak is expressed after 
26 days [Du Mesuil Du Buisson et al 
(1970)] 

Puberty m swine is primarily con 
nected with age and not the body 
uciglit E\en in case of intensive rear 
ing i\hcrc ad lib feeding is available 
from self feeders, puberty will be delay 
ed on an average by 14 days The time 
of first mating is also detennined on the 
age and body weight Bcc/c (1961) after 
following these criteria at first mating 
observed that 20% of gilts had infantile 
gcnitaha and Uiat their number 
decreased with increasing age 

In gilts when full development of 
gcnitaha is not attained there will be 
reduced ovum production below breed 
average, resulting into small litter size 
This IS evident m f-ist maturing 
hybrid pigs since they gam faster body 


weight which is considered appropriate 
for maturing strains having higher 
levels of somatotropic hormone, have 
been selected for development for high 
rate of weight gams and these being 
profitable are preferred m commercial 
units Somatotropic hormone is anta 
gonistic to ACTH which controls the 
overall adaptation ability of the whole 
organism and because of close relation 
ship it has unfavourable influence on 
other hormonal functions (Vigh 1972) 

To reach early puberty several c\pen 
ments have been conducted on prepu 
bertal group of animals To a group of 
noncychng gilts when 400 i u of P M S 
and 200 lu of HCG was admims 
tered simultaneously these expressed 
ovulatory oestrus and regular cycles 
(Schilling et al, 1971, Schilling & Minar, 
1971, Schilling and Cerne, 1972 73 
and Breeuwusraa 1974) Fairly good 
results can be expected in gilts which 
are due to readi puberty In such gilts 
well synchronized oestrus can be indue 
ed 3 to 5 days after treatment but intcn 
siiy ofl oestrus is poor In such a lot 
conception rate is somewhat higher 
tlian the controls 

In the domestic sow puberty is reicli 
ed before tlie age of one year and some 
tunes even as early as that of four 
months (Corner, 1921) Phillips and 
Zcllar (1943) found breed wise differ 
cnccs and puberty being delayed in 
smaller breeds They recorded the aver 
age pubertal age m Poland China pigs 
as 200 days (range 160 250 days) 

Warnick et al (1950) reported that 
sexual maturity is delayed by several 
weeks due to inbreeding Similar find 
mgs have been recorded by Squicrs et al 
(1952) and Foote et al (1956) Burger 
(1952) observed that limiting food 
intake, leading to retarded growth de 
lays sexual maturity Johnsen et al 



PUBERTY AND SEXU.VL MATURITY IN THE FEMALE 183 


(1955) recorded delayed puberty due to 
Vit'B*12 deficiency in pigs. 

Age at first oestrus may be influenced 
by the time of farroiving in relation to 
the season of the year. Wiggins et al 
(1950) found the average incidence of 
prepuberal sexual development as low- 
est In April and highest in October. 
Wliilc their observations in 113 gilts of 
known age showed that the percentage 
of immature gilts born early in the 
Spring iras significantly highcr. 

Plocck (1967) reported in pigs dial 
the optimum age at first mating was 9 
to 10 months when the average body 
weight was IIO to 130 kg. No significant 
differences were observed in the num- 
ber of piglings horn per litter when the 
sow was first mated at 8 months or at 
15*18 months of age. 

Puberty In Bitches 

In bitclics, puberty occurs between 
() to 12 months of age. Tl»c smaller 
breeds reach puberty at an earlier age 
as compared to larger breeds. It is inllu* 
cnced by the environmental conditions 
as evidenced by the fact diac die 
kenneled animals reach puberty consi- 
derably later than llic free ones. 

Puberty in Cals 

Tlic cats attain puberty between G to 
15 months. The first fruitful service 
cm iKcur al about 12 months (Rolicrts 
1956). The first oestrus in cats orcurs 
between 7 to 9 months (Hcmlrikse. 
lOCi'ih Algerian cats reach pubcitv be- 
ts»cen 15 to 18 momhs of age (Bourge. 
1935; Gtos^. 103GV 

Kartors Puberty 

Cl Nine 

'V4e tf p-ul>vU> >ailc^ L<i%*c<n »j<- 
and stralr.i. 


minimising the puberty age, whilcas 
indiscriminate inbreeding delays die 
onset. It is commonly observed that 
dairy cattle reach puberty earlier com- 
pared to beef breeds. Similar observa- 
tions have been made rvith regard to 
draft breeds of cattle under Indian 
conditions. As compared to the Euro- 
pean breeds, Zebu cattle in general re- 
quire 6 to 12 months more to atmin 
puberty. Influence of sire on the age of 
puberty of his daughters is recorded in 
Khillar, Kankrej and Gir catdc (Tatkc, 
1967, Patel et al, 1956 and Vcihankar 
1973). Ponkshe (1969) reported differ- 
ences in the age at first heat and first 
fertile heat between different cow fami- 
lies in Gir cattle but these were not 
significant. 

Environntcntal 

Season: of birtli has an influence 
on pubertal age and this is particularly 
marked in sheep and buffaloes which 
arc seasonal breeders. Tatkc (1967) 
ob5cr>cd that Khillar heifers born dur- 
ing Marcli, July and August rc.ich 
puberty earlier than the herd average 
of 33.73 ± O.C-i monilis. Tlie iiuxiniuni 
reduction of 3.18 months was observed 
in heifers liorn in August while as 
those Ixirri during April reached puber- 
ty 1.23 montlis later, ffov^cver these 
differences were nonsignificant. 

Sheep are mouly dependant on the 
scavuti to rcacit puberty. It is evident 
tfut few weeks after the first showers, 
lambs reach puberty and first si^ns of 
oestrus arc noticed. KtHy (19P>> re- 
ported ilut sexual maiuriiv develops 
slowly in tli/ce stages. During tlar first 
stage scry few voung ewes cvprciard 
tstrus. During the sctoiui stage r.'iore 
ewrs cxliitiml orrut tut Ci ir.p.i-'an'vef r 
\ci> fev«‘ ci-Cicivc and durir^ ti.iid 
stage tlx tuaj''ritv c£ ewes a 
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estrus and conceived It was also shown 
that delayed development of sexual 
maturity was usually associated with in 
creased lamb losses and deaths amongst 
ewes bearing their first hmbs "Watson 
(1953) showed that the time of the year 
when ewe lambs were born influenced 
the occurrence of first estrus, the ma )0 
nty of the spnng born lambs experience 
their first estrus between 120 and 200 
days of their stage Winter born lambs 
experienced their estrus at 201 360 days 
of their age and summer born lambs at 
360-440 days 

Temperature 

Animals in the tcmpeiate zone 
reach puberty at an earlier age than 
those in tropical countries Dali (1959) 
attributed this to slower rale of growth 
at higher temperatures 

Nutrition 

Plane o£ nutrmon has a profound 
bearing on the onset of puberty Usual 
ly well ted heifers reach puberty at an 
earlier age than those poorly fed 
aonbert 1954, Asdcll, 1965, Sorensen 
et al, 1969 Retd et al 1964, Sundare- 
san et al, 1965, and Velhankar 1973) 
Underfeeding has adverse effect on 
pubertal age The delay is variable dc 
pending upon the type of nutrition 
Underfeeding has detrimental effect on 
the hypohysis which leads to reduced 
output of gonadotropins 

Overfeeding and obesity also delay 
the onset of puberty It is not clearly 
known as to how overfeeding causes 
delay m puberty 

Mineral and traceclement deficienacs 
also greatly inffuence the onset of 
puberty. 
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Chapter 17 


Oestrus and Oestrous Cycle 


In domestic animals which have re- 
ached puberty or sexual maturity a new 
phase oE the functional activity of c 
Reproductive system is expressed by the 
onset oE first oestrus followed by met 
oestrus and if the animal is 
this transient phase is followed by d ^ 
estTUS and procsirus. Tlic cliain of the 
pWological events that begin at one 
Lttous period and end at the next 
termed an oestrous cycle. 

The rhytlim of the reproductive ^clc 
is largely dependant upon the func 
tional aedvity of the 
ovary which leads to several physiologi 

cal "hanges in the reproductive tract. 

Hormonal control of oestrous cycle 
Hormonal control o£ o«t™s cycle rs 
dependant on theinterrelmed action o 
the gonadotropic hormones J 

the anterior pituitary and g 
hormones secreted by the ovary. 


Follicular growth and — tmn oE 

the ovum is caused ^«gt 
tollrclespow th^quaUbV^bed „e 

-n in«eii”-omounts. Luteinising 
“nction widi^H - 

¥he high level oE oestrogen suppresses 


the level of FSH and the pituimry is 
stimulated to liberate the luteinising 
hormone. The luteinising hormone cau- 
ses the preovulatory enlargement oE the 
follicle, inducing ovulation in spontane- 
ously ovulating animals and subsequent 
fonnation of the corpus luteum. 

Immediately after ovulation, the 
secretion of oestrogens is considerably 
decreased and luteal tissue is developed 
under tlie influence of the luteinising 
hormone in the crater mused by the 
rupture oE the Eollicle. There is pro^es- 
sive development of the luteal tissue 
popularly known as corpus 1“'™” 
is a temporary endocrine gland. As the 
corpus luteum develops, there is pro- 
gressive secretion of progesterone hor- 
mone. The level of progesterone reaches 
its maximum at mid-cycle (10-14 daysy 
Thereafter it declines gradually until 
the commencement of proestrus period. 

The active corpus luteum prevents die 
growth of any other Graafian follicle 
during the same cycle The corpus 
luteum slowly regresses from about the 
18dr day onwards dius reducing the level 
of progesterone which in turn is said to 
jolt die pituitary to liberate more ot 
FSH, and a new cycle conunenecs w ul 
the onset of proestrus when folhimla 
growth occurs under the influence 
FSH. 
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Neurohumoral control of oestrous 
cycle 

The reproductive phenomenon is 
dependent on the interaction of neural 
and hormonal factors. No hormones arc 
released by tlic pituitary in the absence 
of neural stimulus since neural impulse 
is essential for the liberation of hormo- 
nes. This is evidenced by the fact that 
the onset of the breeding season in some 
of tlic species is related to the day len- 
gth. Meclianical stimulus as a result of 
copulatory act leads to the release of 
lulcinising hormone whicli causes ovu- 
lation in some species like the rabbit. 

Diseases of tlie brain and experimental 
destruction of the hypothalamus is fol- 
lowed by atrophy of the gonads. The 
possible explanation of such occurrence 
is that the stimulus of copulation is con* 
\c>cd by the nervous system to the ven- 
tral portion of the hypothalamus. On sti- 
mulation, the hypotlialaraus releases 
neuro-hormonal substances which arc 
carried by tlie blood stream to the ante- 
rior pituitary and these substances in 
turn stimulate the release of LH which 
causes ovulation. Similarly it can be 
mentioned that the nervous impulse ari- 
sing from suckling reaches die pituitary 
in no time in consequences of whicli 
there is instantaneous release of oxytocin 
and let down of milk. Stimulation of 
clitoris by massage for a few days may 
induce oestrus. The hypothalamus is 
actively involved in control of secretion 
of liormones by the pituitary. 

These cliangcs occur during the vari- 
ous ph-ascs v\hlch have been divided into 
procstrus, oestrus, raciocstrus and diocs- 
trus period. During piocstrus and oes- 
trus pcriotls ilic ovaries arc under the 
influence of die follicle stimulating hor- 
mone for the development of the Graa- 
fian follicles and hence this peiiod is 
called *‘folliaiIar phase” of ilic oestrous 


cycle. During metoestrus and dioestrus 
periods, the ovaries are under die influ- 
ence of leuteinising hormone. This 
period is known as the “Luteal phase” 
of the oestrous cycle. 

Follicular phase of the oestrous 
cycle 

PROESTRUS 

Proestrus is the initial stage of the 
oestrous cycle. If the animal is not serv- 
ed during die previous oestrus or was 
served and did not conceive the 
periodic corpus lutcuni starts re- 
gressing slowly from about the 
18di day onwards and more rapidly 
during die proestrus period (20di & 
21st day) as a result of whidi the level 
of progesterone drops and the influence 
is considerably decreased. As a 
result, during procstrus period die an- 
terior pituitary is activated to liberate 
more of the FSH. The rise of the fol- 
Ii^tar stimulating hormone gradually 
stimulates the development of the 
Graafian follicle. The ovary secretes oes- 
trogen which is present in the follicular 
fluid. This is directly absorbed into 
blood giving rise to gradual changes in 
the tubular genitalia. There is increas- 
ed vascularity, and slight rise in vaginal 
temperature. Externally it can be seen 
that the vulval lips slowly get turgid 
i” ^mklcs on their surface gra- 

ua ly diMppcar. Internal changes arc 
observed in the vagina, cervix and the 
uterus with marked vascularity. Con- 
gestion of the vestibular portion of the 
vagina is pronounced. During this 
period if the ovaries arc palpable one 
or more Graafian follicles can be pal- 
pated on ciilicr of the ovaries; wliich 
continue to increase in size as the 
period progresses. A certain amount of 
cxciicmcnt is also noticed. Pro-cstrus 
phase is also known as "biiildlng'Up 
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period" because of inae^c in (a) vas- 
cularity, (b) muscular activity, (c) muc- 
us seaetion and (d) growth oE epithe- 
lial tissue oE the reproductive system 
drat occurs during this phase. 

The duration oE pro-estrus period 
varies Erom species to species, the range 
being 2 to 3 days. 

Oestrus 

^Vhen tlie oestrogen ^ 

blood readies an optimum level, Eurther 
peculiar changes occur giving nse t 
external visible symptoms and marked 
internal changes. The proestrus pened 
is now merged witli the P , 

The hiRh level oE oestrogen eads to 

ps7chcmani£estations.Theanirnalb. 

LLs receptive to “ “^ed 

be in heat. This period is ^''Rtacter ed 
by the maniEestation oE sexual desn^ 
Tte duration o£ this stage vanes from 
species to species. 

During oestrus, the '! 

the tropic action ^ 

to development oE ^‘XpCtS^es 
as vagina, cervix, uterus, ta p j, 

and Lo the — ^a" 
The tone o£ uterus is Further 

dual relaxation o£ cer\'ix o ' 

sage during copulation. 

Luteal phase 
Met-Oestrus 

Oestrus is Eollowed by 
period whicli is ^""“"Duiadon oE 
cessation oE l'“,P -j-jie excilcraeni 

r„"hr'tema;r^duaiiy^i-pp^^^^ 


decrease in the quantity of discharge 
voided and a change in the consistemr 
is also noticed. The uterus is tonic 
with relaxed cervix. 

When the oestrogen level has reach- 
ed its maximum, production o£ FSH by 
the pituitary is suppressed, in conse- 
quence o£ which LH is increased m 
quantity. The LH in conjunction with 
FSH and oestrogen causes ovulation. 
Corpus luteura is formed thereafter 
which starts secreting progesterone. ^ 
During met-oestrum there is hyper- 
leucocytosis and the vaginal epithelium 
shows morphological changes. Post- 
oestrual bleeding may occur during the 
early part of met-oestrus when epithe- 
lium o£ the uterine caruncles becomes 
very hyperaemic and capillary haemor- 
rhage may take place both by diapedc- 
sis and capillary wall rupture. The 
endometrial glands =>« 
activated witli endometrial proliEeratioii 
and thus the uterine bed is prepared 
for reception of the fertilised ovum. 


If pregnancy does not supervene, 
Uien the reproductive tract goes into a 
resting stage called dioestrus. 

Dioestnis 

In domestic animals this is the longest 
stage of the oestrous cycle. Luteal acti- 
vity is at its maximum during this 
phase. There is thickening of the end^ 
Ltrium and hypertrophy of the ute^ 
rine glands. The cervLX is constricted 
and *e vaginal secretions deCT^ 
and become more sticky. The 
mucus niembianc cliangcs P \ 

,o pale. During die lauer 1“!' ‘ 
relaxation of the uterine ^ 

This is the quiescent stage 
oestrous cycle otherwise know 
resting stage. The h gh les^^cf 
gcsieronc and its prolons<^d 
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press the level o£ FSH and does not 
allow ovarian follicles to develop. Dur- 
ing the declining phase of the dioest- 
rum, corpus luteum slowly begins to 
regress and die progesterone activity is 
reduced, giving rise to a slow develop- 
ment of the primary and secondary 
follicles and the regression of the cor- 
pus luteum approaching proestrum. 

Patterns of Oestrous Cycle 

According to the number of oestrous 
cycles, the animals are divided into 
three groups — raonoestrous, polyoestr- 
ous and seasonally polyoestrous. 

Monocstrous 

In this group females exhibit one 
oestrous cycle in a year. ^Vild animals 
fall in this category. Bitches also mani- 
fest monocstrous cycles. Most of the 
breeds exhibit one to two breeding 
seasons in a year. 

Polyoestrous 

In this group, females exhibit regu- 
lar qclcs throughout the year. Cows 
and goats fall in tliis category. 

Seasonally Polyoestrous 

In this group females exhibit oestrous 
cycles during certain seasons only and in 
other seasons they manifest long anocs- 
trura. Marcs and ewes of certain breeds 
experience sudi seasonally polyocstrus 
conditions. Majority of the buffaloes in 
Northern India also show similar trends. 
They arc usually anocstrus from April to 
July or August. 

OESTIIOUS CYCLE IN THE COW 
The cow is polyoestrous and regular 
oestrous qcics arc exhibited dirougbout 
the year. The length of one oestrous 


cyde on an average is 21 days. A consi- 
derable variation is observed in the 
duration of pro-oestrous, oestrous, and 
metoestrus periods. Proestrum may vary 
in length from 48-72 hours. The dura- 
tion of oestrous may vary from 6-24 
hours- Under the continental condi- 
tions, die length of oestrus is greater in 
Spring and early part of Summer. Un- 
der Indian conditions, oestrous cydes in 
cows are of a longer duration from 
October to April and of shorter dura- 
tion during Summer montlis. Metoes- 
trus may last for about 48 hours. 

The detection of heal in cows is very 
important since breeding under controll- 
ed conditions is largely dependent on 
the service in good time by natural mat- 
ing or by Artificial Insemination under 
various programmes for Cattle Develop- 
ment. 

Great variations are noticed witli re- 
gard to the signs of heat, since the exhi- 
bition of oestrus is dependent upon 
variety of factors such as hereditary, 
environmental, managemental and nu- 
tritional. The duration of oestrus ob- 
served in Indian and exotic breeds of 
cattle is presented in Table 22. 

INTENSITV OF OESTRUS 

The intensity of oestrus varies from 
cow to cow as weak, medium and in- 
tense, In the majority of cows, heat is 
detected during morning hours. The 
percentage of cows that come on heat 
during afternoon or evening hours is 
comparatively small. 

Choudhaq et al (19C5) observed in 
Hariana heifers that only 3.33 per cent 
vv^re intense, 42.52 per cent were me- 
dium and 54.15 per cent w’cak in in- 
tensity of oestrus. Hukeri (1965) ob- 
served the intensity of oestrus as pron- 
ounced, medium and u'cak in 23.22$^, 
65.4% and 11.37% respectively. 
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Table 22 

DURATION OF OESTRUS IN THE COW 


Breed 

Duration of Oestrus 
in hours 

Reference 


Average 

Range 

Sahiwal 

— 

4 to 15 

Kumaran (1951) 

Sahiwal 

— 

8 to 24 

Kaikini (1975) 

Tharparkar 

U.36 ± 0.44 

— 

Hukeri (1965) 

Tharparkar 

— 

6 to 21 

Kumaran (1951) 

Kankrej 

12.58 

— 

Patel (1953) 

Hariana 

23.09 ± 0.92 

— 

Abuja ei al (1961) 

Gir 

— 

12 to 16 

Kodagali (1975) 

Red Sindhi 

— 

18 to 24 

Sane (1975) 

Jersey 

11.54 

— 

Ulloa (1954) 

Holstein-Friesian 

10.09 

— 

Hall et al (1959) 


Onsefc ot Oestrus and Ovulation 

Choudhury et al (1965)_ reported the 
onset of oestrus in Hariana cows as 
42.53% during morning, 21.31% during 
afternoon and 36.08% during night 
hours. Hukeri (1965) observed the onset 
of oestrus in Tharparkar cows as 
60.68%, 25.59% and 13.74% during 
morning, noon and night hours respecti- 
vely. Sonawane (1969) found equal pro- 
portion of Rathi and Gir cows coming on 
heat during 6 a.m. to 12 noon and bet- 
ween 12 noon to 6 p.m. but none during 
the night hours. Ponkshe (1969) ob- 
served majority of Gir cows studied by 
him coming in lieat between 4 a.m. to 
12 noon. Madan and Razdan (1966) re- 
ported the onset of oestrus in Rcd- 
Sindlii, Saliirval and Tharparkar cows, 
to be least during tlie night hours 
and rnaximum during morning 
hours witli a decrease in the after- 
noon and evening hours. The lar- 
gest proportion came on heat between 6 
to 10 a.m. The differences were signi- 


Hcant. They further found that the 
ovulation time tvas shorter when the on- 
set of oestrus began in later hours of the 
day. Madan and Razdan (1966) 'have 
also reported in Red-Sindhi, Sahitval 
and Tharparkar cows that the average 
intervals between onset of heat and ovu- 
lation were 26.56, 26.80 and 27.12 hours 
respectively. The modal interval for 
ovulation for all breeds was 27 hours. A 
total of 57.03% ovulations occurred be- 
tween 25 ih and 28th hours. The mean 
time taken for ovulation tvas 26.91 
hours. Their obseiYations on 91 Red 
Sindhi, Sahiwal and Tharparkar cows 
showed that when oestrus commenced 
between 4.00 to 10.00 hours, the mean 
ovulation time was 27.01 hours; the low- 
est average of 25.91 hours was recorded 
for cows coming on heat between 16.00 
to 22.00 hours. The animals in wludi 
oestrus occurred during night took lon- 
ger time to ovulate (23.00 hours). .More 
number of heats were detected during 
moming hours. 
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External signs of oestrus 

Cows in intense heat may exhibit par- 
tial inappetance due to excitement. The 
animal is not keen on feed and while 
in stables prefers standing. There is a 
drop in the milk yield particularly in 
those exhibiting intense heat symptoms. 
Restlessness is observed in variable de- 
grees. If one enters tlie byre quietly a 
cow in heat is generally found standing 
with frequent attempts at micturition 
with raised tail and crouching the back 
and lumbar region. Bellowing is mark- 
ed. The vulval lips appear swollen and 
congested, the wrinkles on tlie vulva dis- 
appear and the vulval lips appear tui^id 
and stand prominently. Depending on 
the stage of oestrus, a dear, shiny mu- 
cous dischaige is seen at the vulval lips 
extending down to the perineal region 
and smearing the hindquarters. (Fig. 
65 a, b). The film is thin and trans- 
parent. Discharge may be seen hang- 
ing from the \Tilval opening right down 
to the feet. It is stringy, having good 
consistency and is odourless. 

When a cow in oestrus is either let 
out in the open or on pasture along witli 
other cows, it is usually obscn’cd iliat 
she is neiTous, moves anxiously in the 
field and bellowing becomes m.irkcd 
witli an anxious expression. Homo- 
sexual behaviour is also markedly ol>- 
served. The cow on heat is mounted by 
other cows and in turn she attempts to 
ride other cows. In certain cows mount- 
ing and copulatory act except thrust is 
exactly die same as would occur during 
the service of a bull. The vulval lips 
of llic cow in heat arc sniffed by other 
cows. There is a slight rise in the body 
temperature according to the intensity 
of the oestrus. 

The cow in good heat is not interest- 
ed in glaring. The s)Tnptoms arc well 
marked in the proximity of a bull. Due 


to the excitement, the cows in heat like 
to free themselves from the stanchion 
and rings. 

Oestrous Discharge 

The oestnial discharge varies in con- 
sistency and quality during different 
stages of oestrus. In the beginning it is 
thin, shiny, clear and seen hanging out 
of the vulval opening. 

During proestrus, there is an increase 
in the number of mucus secreting cells 
of the cervix and later of the vagina. 
The discharge is at its maximum during 
oestrus when abundance of mucus is 
usually noticed in the fornix vaginae. 
During oestrus tlie mucus is copious, 
stringy, adhesive and transparent, occa- 
sionally containing exfoliated cells. 

Changes in Vaginal Epithelium 

During oestrous cycle constant clianges 
arc occuiring in tlie vagina due to Uie 
influence of the ovarian hormones — 
oestrogen and progesterone. Histologi- 
cal changes are entirely dependent on 
the hormonal levels. The growth and 
thickening of the vaginal epitlielium 
during oestrus is under tlie influence of 
oestrogen. It changes .to thin, low, cuboi- 
dal type in tlie luteal phase of the cy’cle 
after ovulation. During dioestrus, the 
superficial epitlielium varies from flat- 
tened to loiv columnar type. 

Changes in the cervix 

The surface epithelium becomes uni- 
form in height and mucus is secreted 
by few’ cells, a ■week after oestrous. At 
about 18 days, the epithelial cells be- 
come larger and there is commencement 
of mucus accumulation. During the 
next oestrus, the epithelial cells assume 
larger size than at any other stage of 
oestrous cycle and their surface is cover- 
ed by a thin mucus layer. 



, a Vulval oedema during 
lirus® Note “ho mucus discharge. 




Fjg. 70. 


Fie. 07 b. 


Maceration of foetus in right 
cornua in a buffalo. 


Pjacentatjon in buffalo — 
cotyledonary. 


Fig. $7 c. Placcntation in buffalo — 
cotyledonary. 





Length of Oestrous Cycle 

Anderson (1911) rccoidcd a mean 
length o£ 23.03 ± 0.19 days in Zebu- 
catllc, the modal length being 22 days. 
Luktuke ct al (1953) reported the mean 
length oE oestrous cycle 
fers as 21.00 ± 0.07 days and 21.J ± 0.08 
days in Sahiwal cows. Patel (lOaS) re- 
ported the range o£ oestrous cycle as 
15.57 to 22.9 days in Kankrej cotvs; the 
cycles being shortest in Spring and lon- 
gest in Winter. Differences between 
Summer and Autumn were negligible. 
Ahuja ct al (1961) ""g 

qcles in Hariana heifers as 22-6 ± 
days and 20.32 ± 0.31 days m Hariana 
cows and no seasonal effect was seen 
Arora and Gupta (1963) reported that 
die mean length of oestrous gcle m 
Nimar cows ;vas 21.90 ± • 

Bhattacharya et al (1964 
observations on heifers of certain Indian 

breeds. (Table 23). 

Differences between 
in heifers of the same bre ggg\ j-g. 
significant. Chaudhari ^ 
ported the mean length o „ j-Y 5 
in Hariana heifers as 20.55 ± 

Purbey (1965) reported the^me ^^ 
m Dangi cows as — ipne-tli 

Tatke (1967) recorded die me ^ 


22.26 ± 0.03 days. The cycles were of 
short duration in Summer (19.95 days) 
and longest in rainy season (20.57 days). 
Hukcri (1965) reported in Tharparkar 
catde the mean length of oestrus q’ck 
as 20 65 ± 0.2 days. Sane et al (1968) 
reported in Gir and Red Sindhi cattle 
the mean length of oestrous cycle as 
19 10 ± 0.51 and 21 ± 0.33 days respec- 
tively. Ponkshe (1969) reported m Gir 
cattle the mean length of oestrous cycle 
as 20.85 ± 0.30 days. He further ob- 
served that the differences between diffe- 
rent cow families were highly significant. 

Quinlan et al (1941) reported average 
duration of oestrous cycles in Friesian 
and Red Poll breeds as 19.8 days. Chap- 
man and Casida (1937) found that 6095 
S clinically normal cows ha 1 nestrous 
cycle of 17 to 24 days. Asdell (1946) 

Si" 2* 3 

^ ' np 1 ft 24 divs. Erb al 

i^pVsr-olderthe^moL length 0 ^^ 

iestrous cycle as 21 


of oestVous 'cycle in Khillar cows as 

Table 23 


No. of oestrous cycle 
oestrous cycles ^ys 
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days with t range of 18 to 24 days in 
61 7% o£ the cycles 

Ovtilar and Anovular Oestnises 

Choudhary et al (1965) observed in 
Hanana heifers a high incidence of 
56 58% anovular heats Hukeri (1965) 
reported m Tharparkar cattle tliat 29 38 
per cent of heats is ere anovular ivlieie 
as 33 34 per cent of first postpartum 
^ oestruses ivere anovular In Dangi Gir 
and Rathi breeds an incidence of 15 8 
per cent anovular heats was recorded by 
Purbey (1965) and Sonawane (1969) 

Rakha et al (1970) observed the per 
centage of anovular heats as 39, 69, 47 
and 20 in Angoni Mashona Africander 
and Hereford heifers 

Post oestnial bleecUng m the cow 

Post ocstrual bleeding is encountered 
in the coiv, dog and gulneapigs (Asdell, 
1946) The post oestrus bleeding in the 
cow IS a process of diapedesis with some 
denudation of the endometrial epithe 
hum particularly m inter caruncular 
spaces (Weber et al, 1948) In the cow 
the appearance of blood tn the oestrual 
discharge is rare and the floiv is clear 
and transparent The post oestrus 
bleeding in the cotv occurs immediately 
after ovulation i e about 12 to 24 hours 
after the cessation of oestrus 

Post oestrus bleeding in cows occurs 
at 1 to 3 days post oestrus in about 90% 
of the cycles m young heifers and in 
about 50% of the cycles in the cows 
(Hansel and Asdell, 1952 Lagerlof, 
1965) 

Post oestrus bleeding may be observ 
ed irrespectue of conception occurring 
or othenvise and it does not interfere 
with conception (Tnmberger, 1941) 
The loucr incidence of post oestrus 
bleeding may be due to the endometrial 


arterioles being highly coiled in multi 
parous cows (Hansel and Asdell, 1952) 
Microscopic bleeding in the normal cow 
may be due to progressive rise m levels 
of progesterone and its occurrence at 
about 10 days post oestrum is probably 
due to the action of latent period (Cole 
1930) Weber et al (1918) reported inci 
dence of post oestrual bleeding in vir 
gm heifers of continental breeds as 81% 
varying from scanty red coloured mucus 
to copious bleeding which tvas noticed 50 
to 60 hours after the onset of oestrus 
Post oestrus examination of heifers in 
which there was no evidence of micros- 
copic bleeding revealed either petichial, 
ecclumatic or diffuse haemorrhage con 
fined to the caruncles and endometrial 
oedema reaching its maximum at tlie 
ovulation time The uteime epithelium 
undergoes changes in colour during 
proestrus to oestrus from yellow to brot\n 
pink Das (1965) reported postoestrus 
bleeding m zebu cattle from Malaysia 
m about 20 to 25% of cases 

Sane and Kaikmi (1953) and Kaikim 
(1969) reported 2% postoestrous bleed 
ing m Red Smdhi and Sihiwal Antrup 
and Rasbcch (1951) and Larson and 
Bayley (1955) reported that 20 to 30% 
conceive rvhen bred at metoestrus bleed 
ing Ovulation is not a prerequisite to 
post estrus bleeding since bleeding 
sometimes starts before ovulation 
During coitus the vagina is likely to be 
injured and capillary bleeding may re- 
sult which should not Be mistaken for 
postoestrual bleeding Similar injuries 
are likely to occur by faulty use of 
pipette dunng inseminations and also 
particularly when speculum is used to 
dilate the vagina 

Gestational oestrus and ovul^vtion 

DURING PrEGNVNCY IN COWS 

There is cessation of oestrous cycles 
following conception 





li/J 


The occurrence of oestrus during 
pregnancy in co^vs tliough rare, is not 
uncommon. Gestational oestrus is of 
practical importance because, in the ab* 
sence of accurate knowledge ,o£ preg- 
nancy diagnosis the cow may be dis- 
posed off as a repeat breeder or there 
are chances of induced abortion due to 
service. 

Certain number of cows exhibit estrus 
during the first three months of gesta- 
tion. It may even occur upto 6 months 
of pregnancy. Pregnant cows exhibit- 
ing oestrus may accept service. Abor- 
tion is likely to occur if pregnant female 
in oestrus is served naturally or by arti- 
ficial insemination. It is therefore ne- 
cessary to ensure that pregnant females 
should not be left loose with the bull. 

Buring early period of gestation, 
usually there is considerable follicular 
development in the ovaries. Few folli- 
cles may reach the ovulatory size. Such 
follicles remain longer and then become 
atretic. During the late period of ges- 
tation, follicular development declines 
both in number and size. This decline 
is possibly due to pituitary gonadotro- 
phin suppression as a result of increas- 
ing amounts of estrogen and progester- 
one scCTCicd by tlie placenta. 

Bullard (1934) reported gestational 
oestrus in heifers and cows upto fifth 
gestation period. It occurred one or 
more times between 65 to 235 days at 
first gestation and 31 to 253 days in 
subsequent gestations. The maximum 
recurrence being twice during tlie first 
and four times in the subsequent ges- 
tations. Donald (1953) reported that 
gestational oestrus was observed in 3 to 
4% cows. This was irrespective of breed 
and age. Sex of the calf fud no influ- 
ence, Erb and Morrison (195S) reported 
the incidence of gestational oestrus in 
5.6% of gestational periods in Holstein- 


Friesian cows. The average interval of 
gestational oestrus was 43 ± 1.9 days. 
Hall dt al (1958) observed the inci- 
dence of post pregnancy oestrus in 
2.22% dairy cattle. His further obser- 
vations on Lousiana cattle indicate 
gestational oestrus to the extent of 
14.4% in cows and heifers and 3.4% of 
the oestrus periods studied. Rahmann 
and Mead (1958) reported the inci- 
dence of post conceptional oestrus which 
varied from 2.07% to 7.75% in Jersey 
cows. It occurred 162 times in 147 ges- 
tational periods of 141 cows. The aver- 
age length of post conceptional oestrous 
cycle was 63.0 (11 to 213) days. Hafez 
(1962-1968) reported that about 10% 
pregnant cows may show gestational 
oestrus and this is of great practical 
significance. It mainly occurs in 3 to 
5,% pregnancies during the first three 
months (Donoho and Rickard, 1955; 
Hafez, 3968). Lukmke et al (1964) re- 
ported the incidence of gestational 
oestrus in Hariana cattle as 7.61% in 
cows at an average of 113.2 ± 6.5 (7 to 
278) days of pregnancy. Oestrus occur- 
red in all stages of pregnancy but most- 
ly within 180 days of gestation. The 
intensity of gestational oestrus was pro- 
nounced in i.9%, normal in 72.1% and 
weak in 26.0%, Choudhary et al (1965) 
reported the incidence of gestational 
oestrus in 13 (10.65%) Hariana heifers, 
at an average of 131.44 (69 to 180) days 
for first gestational oestrus and 149.75 
days for second gestational oestrus 
which occurred 23.25 days following 
the first gestational oestrus. Of the ges- 
tational oestruses exhibited, 77% were 
weak in intensity. Hukeri (1965) re- 
ported in Tharparkar cous the inci* 
dence of gestational oestrus as 8.8-1% in 
cows and 5.68% in 201 oestruses studi- 
ed. It occurred at an average inicnal of 
143.91 ± 19.39 (57 to 212) days from 
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conception It tvas observed twice m 
16 67% or 12 gestational oestruses Ail 
the gestational oestruses were anovular 
Sane et al (1968) recorded only 2 cases 
o£ gestational oestiais in 142 Smdhi 
cous (I 4%) This was observed to oc 
cur witliin first thiee montlis ot gesta 
tion Kaikini et al (1974) recorded an 
inadence of 4% gestational oestrus m 
Sahiwal cows Kaikini and Pargaonkar 
(1975) recorded incidence of 3% gesu 
tional oestrus in nondescript cows 

BREEDING SEASON IN 
BUFFALOES 


In buffaloes, the breeding season is 
more or less restricted to certain months 
of the year although in few, heats are 
observed m other months Dave (1938) 
reported in Surti buffaloes that sexuid 
activity was observed from August to 
November Ocampo (1939) reported 
that in Philippines maximum sexual 
activity tsas observed between August 
to January Ishaque (1957) reported 
that buffaloes are seasonally polyoestrus 
expression of heat being limited to eight 
months of the year and sexually in 
actiie condition is observed from Marcli 
to June, ^vhen hardly 3% of the heats 
are recorded The peaV season for 
oestrus in buffaloes is reported to be 
from October to Pebruary Goswarai 
and Nair (1964) reported that in 
Indian buffaloes more conceptions occur 
when both diurnal temperature and 
relauve humidity are low le during 
winter High environmental tempera 
ture affects the conception rates ad 
verscly Breeding efficiency in male 
buffaloes is reported to be at the peak 
period during winter with similar ob- 
servations in buffalo-cows It is ob- 
served that calving season in buffaloes 
IS not conduavc for conceptions 
probably on account of die reduced 


activity during the period when high 
air temperature in association widi 
high relative humidity is prevailing 
Wang (1965) reported in Nanking 
buffalo cows, that highest number of 
heats recorded were from September to 
December, the seasonal trend being 
significant ElShaiUi (1967) reported 
that in Egyptian buffaloes, the breeding 
season extends throughout the year with 
no anoestrus periods However 60 79% 
of the calvings occurred between 
August to January Based on a total of 
7 08,131 inseminations in Surti buffaloes 
during a period of 5 years (1967 72) 
Kodagali et al (1973) reported that 
69 62% of the buffaloes were bred dur 
mg the months of September to Eebru 
ary when the average minimum tempe 
rature was 61 29®r (50 8 to 94 S^F) 
Further 30 38% of the buffaloes were 
bred during the montlis of Marcli to 
August when the average minimum and 
maximum temperatures were 77 27‘'r 
and 94 39'^F respectively (range 66 to 
8I23“F and 86 78“r to 103 49‘T) 
Highest percentage (14 45) of buffaloes 
were bred during the montli of Decem 
ber wheieas lowest percentage (2 71) 
were bred duimg tlie month of May 
Venkairaraan and Venkayya (1911) re 
ported tliat 81% of calvings in Murrha 
buffaloes occurred during the monsoon 
seasons Dominiques (1951) reported 
from Brazil that in Amazon, calvings m 
buffaloes mostly occurred from Septem 
ber to December with the mxximum 
services recorded from January to 
Marcli Calving season in Central Brazil 
IS mainly from January to April Ragab 
and Asker (1951) reported in Egyptian 
buffaloes that the maximum calvings 
occurred during August to March 
Arunaclialam et al (1952) reported that 
calvings m Murrah buffaloes were maxi 
mum m October and November and 
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least from February to April. Alim and 
Ahmed (1954) reported in Egyptian 
buffaloes that the major number of 
calvings occurred from September to 
March. Asker and El Itribi (1958) re- 
ported that 47% of Egyptian buffaloes 
calved betsveen October to January. 
Singh and Sharma (1958) found that in 
Murrah buffaloes calvings occurred 
from June to December. In India and 
Pakistan water buffaloes shoiv marked 
seasonal variation in calvings^ with a 
peak from August to October, the 
maximum being in September (Rife. 
1959). Kohli and Mullick (1960) report- 
ed in Murrah buffaloes that calvings 
occurred throughout the year but the 
maximum recorded were from July to 
November and least in January and 
February. Nambiar and Raja (1962) 
reported in Afurrah buffalo-cows in 
Kerala that maximum number of cal- 
vings were recorded from August to 
January (67.2%) — highest being in 
September (15.05%) and lowest being 
in April (3.23%). 

Ocstrous cycle In Buffaloes 

Rao and Murari (1956) reported in 
Murrah buffaloes that the length of 
ocstrous cycle was 22.9 days. Ocampo 
(1939) reported that the oestrus symp- 
toms in buffaloes are more intense than 
those in catUc. The duration of oestrus 
lasts for about 1 to IJ days. The length 
of ocstrous c>'de is about 21 da^s and 
is more variable than in the cow. El 
Shaikh (1967) reported that the averajje 
length of ocstrous c^cle in Eg>'ptian 
buffaloes was 27.65 da>s- The modal 
length of ocstrous cncIc ranged between 
16 and 21 days. The duration of oestrus 
is comparatively longer in the buffalo 
than in cow. CTsuaify it fasts for abotir 
24 hours or more (Kalcff. 19-12. Bhatia- 
char>-3. 1955, Hafer. 1954). Wang 


(1965) reported in Nanking buffaloes 
the various stages of oestrous cycle, pro- 
oestrus 15 hours 43 minutes, oestrus 22 
hours 6 minutes, and metoestrus 15 
hours 42 minutes. He further reported 
that the ovulation takes place at about 
44 hours after the end of heat. Basirov 
(1964) recorded that in buffaloes in 
Azarbaijan, oestrus lasts 20 to 35 hours 
and ovulation occurring 33 to 40 hours 
after the onset of heat, Shalash (1958) 
reported that in Egyptian bufoloes, the 
average duration of oestrous cycle was 
21.6 ± 0.23 days. There was highly 
significant variation between months 
and seasons in the length of the cycle. 
The average duration of oestrus tvas 
11.92 hours and ovulation time ranged 
between 18 to 44 hours from the onset 
of heat. Dominiques (1961) reported in 
Brazilian buffaloes the length of oestr- 
ous cycle from 18 to 28 days. The dura- 
tion of oestrus was from 6 to 48 hours. 
Hafez (3954) found' that in Egyptian 
buffalo the onset of oestrus was between 
6 p.m. and 6 a.m. in 81% cases studied. 
Mac Gregor (1941) observed that in the 
Swamp buffaloes oestrus symptoms .arc 
not intense during the day and mating 
usually lakes place during night hours. 
Silent he.Tl is commonly observed in tlje 
buffalo (Marathc and Sane, 1961). 

Afost of the workers in India reported 
die average length of the ocstrous c>clc 
os 21 days. 

Villcgcs (1959) reported that in the 
Philippines, high sexual aciiviiv is ol> 
sersed in buffaloes during the rainv 
season and cooler months. Iti Fgvpt. 
Hafez (1955\ and Asker and F,1 Itriby 
(195S) observed tlui majority of the 
buffaloes rentain in anocstrus condition 
during tuaimcT moniht (April to July) 
and fftej' rccam co sexusi jerirfrr 
Autumn t.Auguvik and majority of 
\icc3 occur from November to February- 
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It has been observed by various workeis 
under Indian conditions that about 
80% o£ the total number of oestrus 
periods recorded in buffaloes were from 
October to March and only 20% during 
the period from April to September 
The higher temperature and humidity 
coincide with the period of lower 
sexual activity (Roy ct alj 1962| Goswami 
and Nair, 1964) 

Pargaonkar and Kaikim (1963) and 
Pargaonkar (1969) recorded the length 
of oestrous cycle and duration of heat 
period in Nagpuri (Berari) buffaloes as 
33 7 days and 28 61 + 0 51 hours, res 
pectively 

BREEDING SEASON IN AIARES 

In Britain and Canada, the seasonal 
cycles begin by about March and con 
tinuc until the end of August, the peak 
period being in May In Australia and 
New Zealand there is peak season in 
October and November Osborne (1966) 
stated that the breeding season m Aus- 
tralia extends from September to Dc 
cember 1 Ins is suggestive of the fact 
that there is a correlation bctivccn day 
light and sexual season The oestrus 
qcle usually starts during the early 
part of the spring season and in unbred 
marcs the qclcs continue ^^ell into the 
Summer Hammond (1936) reported 
that major number of foalings occur 
during the spring season Wiili the influ 
cncc of domestication breeding is also 
possible during autumn and winter 
Ganoisicz (1965) reported that breeding 
season extends bctisccn February to 
May under Russian conditions Hadi 
(1966) reported that the marcs bred 
from April lo October exhibited 
heat Uiroughout the >ear, but fecundity 
vn$ lou during the first three and last 
nso monilis of tlic )car 


Oestrous cycle in the mare 

The mare is seasonally polyoestrus 
The occurrence of oestrous cycle in the 
mare is dependant upon the season and 
environmental conditions The average 
duration of oestrus in the mare is about 
5 to 7 days It is observed that oestrous 
periods are of a longer durauon in the 
beginning of the breeding season The 
duration of oestrous cycle vanes from 
18 to 21 days If the animal has not con 
ceived, the second period on an average 
will occur 16 da)s from the time of 
cessation of heat In the mare, procstrus 
usually lasts for 3 days, oestrous j to 7 
days and the metoestrous and diocstrus 
penods are variable Hadi (1966) re 
ported that no regular rhythmic cycles 
occurred in the Dcccany mares Consi 
derable irrcgulanty in oestrous cycle 
was a constant feature in these mares 

Diagnosis of oestrus m the mare 
In the marc, it is usually observed 
that there is a change m the tempera 
ment during the oestrus period which 
IS particularly noticed in working mares 
A number of mares do show vicious 
temperament The exhibition of beat 
symptoms is not so well marked as in 
the cow There is frequent micturition 
and a brownish yellow discharge from 
the vagina This is particularly conspi 
cuous in the presence of a stallion or a 
leaser ^Vhen there is vulval relaxation 
erected clitoris is prominently observed 
which IS known as ‘ Winking of the 
clitoris A stallion is daily shown to tlie 
raarc lo detect whether she is in heat 
or otherwise The vulval mucus mem 
branc is congested becoming orange 
or scarlet in colour It looks glossy and 
IS covered with a transparent mucus 
film The mucus membrane of tlic va 
gina becomes highly vascular and 
watery mucus may accumulate in die 



OESTRUS AND OESTROUS CVCLE 199 


N’aginal fornix. The cervix is consider- 
ably relaxed and tu'o to three fingers 
can easily be inserted. During oestrus, 
the marc tvill turn licr back to the stal- 
lion and stand quietly with tail raised 
on one side. This is usually a sign that 
the mare is in lieat. The mare is recep- 
tive to stallion from 3 to 7 days depend- 
ing on the duration of estrus. 

Asdell (1946) in his extensive review 
reported an average cycle length of 22 
days varJng from 39 to 23 days, Ham- 
mond (1938) has reported that in im- 
mature and senile mares, oestrus may 
last from 10 to 15 days with metoestrus 
and dioestrus period lasting for about 
16 days. Day (1939) found that under 
conditions in Great Britain -^vhen food 
supply is limited during Spring and 
Autumn, marcs usually experience long 
oestrus and dioestrus periods. Blood is 
occasionally seen in the procstruai dis- 
charge of mares. 

Foal heats 

It is usually considered that foal heat 
is tlie appropriate time to breed a marc. 
Trum (1950) observed that though 
tltere is ^vide variation beuveen foaling 
and first heat, 77% of the mares were 
observed on heat between seventh to 
tenth day. Hadi (1966) reported Uie 
average period of foal heat as 10.1 days. 
Arora (1970) recorded the average in- 
terval of foal heat as 6.95 ± 0.13 days 
in mares and 8.58 ± 0.86 days in don- 
key mares, the corresponding C.R- be- 
ing 33.77 and 42.22 per cent respective- 

ly- 

BREEDING SE,\SON IN EWES 

Grant (1934) reported that the cycle 
in scoidj black faced ewes lasts for about 
JO days and ocstrvs for (wo da)S. "The 
Suffolk X Leicester — Cheviot sheep 
in Britain lia\c breeding season from 


October to late March. (Hammond, 
1944). Marshall (1942) pointed out that 
sheep transferred from one hemisphere 
to the otlier adjust themselves rapidly 
to the change of season. 

Nambiar (1958) reviewed that the 
following breeds of sheep in India, 
breed all the year round — Bellary, 
Bikaneri Hassardale, Deccani, Fine- 
wooled and Mandya. Dunn (1960) dur- 
ing his comparative studies has shown 
that autumn is more favourable breeding 
season than Spring in New South Wales 
(Australia), the conception rate for 
Autumn mated ewes being 10% higher 
than spring mated ewes. Lamlsing per- 
centage strongly favoured autumn mat- 
ing as observed from 15% more lamb- 
ings, 25% more twinnings and 37% 
more lambs mothered. The weaning 
weight of autumn born Iambs tended to 
be slightly more than spring bom ones. 
Singh and Sharma (1952) considered the 
best season of mating sheep under In- 
dian conditions is from March to May 
and lambing from August to October. 
Asdell (1946) reported the mean cycle 
length as 16.5 days. In Merinos and 
Rambouillets, the average length was 
about a day longer. McKenzie and Ter- 
rill (3937) found that the duration of 
oestrus in sheep was normallv from 3 
to 73 hours, with a mean of 21-27 Itours. 
Cole and Miller (1935) reported that in 
American Rambouillet, the duration of 
oestrus was two days. Under Indian 
conditions, sheep have three breeding 
seasons — 50 to 80% in June, July and 
August, 15 to 20% in March and April 
and only a small percentage in October 
and November (Khot, 1957). Summer 
matings produce best lambs as mote 
nutrition is araibblc at weaning age. 
Summer lambs are usually a loss. 
Singhvi (l9ol) reported that in JaisaJ- 
mert Sheep, there are two breeding 
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seasons — one from March Apnl ex 
tending to a part of May and the other 
of August September 

Roy et al (1962) reported that the 
natural breeding season in Bikaneri 
sheep IS during July to August They 
reported the influence of managemental 
conditions on the breeding season Re 
moval of all rams from tlie flock at the 
end of August and their remtroduction 
into the breeding flock immediately 
after the first feiv showers of monsoon 
has benefiaal effects During three or 
four weeks preceding the monsoon, 
the concentrate feeding to the female 
stock is to be slightly raised and the 
flock permitted to graze or browse for 
nearly a fortnight on freshly sprouted 
leaves and grasses Vasectomised teaser 
has to be reintroduced m the flock and 
within a period of 30 days, over 90% 
of sheep usually come on heat. Roy 
ct al (1962) also succeeded m synchro 
nismg 60% of the heats in ewes over 
Six days by the middle of the 30 day 
period Segregation of ewes from males 
for a period of nine months from Sep- 
tember to May if maintained on a 
slightly elevated plane of nutrition 
during June and if given access to the 
new grass sprouting after the first few 
showers will enable the ewes to exhibit 
heat within three weeks time 

Rnm Murthy (1963) noticed that 
Nilgin ewes came on heat regularly 
through out the year and hence it was 
found better to have two mating 
seasons — one m the months of March 
April and another in August September 
Sahani and Roy (1967) reported the non 
character of sexual activity in Bikaneri 
sliccp Bliasm and Desai (1967) record 
cd that nearly 80% of Bikancn sheep 
at Hissar come into breeding in the 
month of Mardi Tyagi and La\'ania 
(1969) reported tliat 59 8% indigenous 


sheep at Pashu Lok Farm (UP) ivere 
bred from June to September and 39 9fo 
from October to January They found 
that more indigenous eives are bred 
during higher diurnal temperature 
whereas the cross bred (Pohvarth 1/2 
to 3/4) ewes breed more \vhen the 
atmospheric temperature was loiv 
Saliani and Roy (1972) studied tlie per 
formance of Bikaneri eives at the 
CS\VRI. Rajastn (India) and reported 
that the fertility svas optimum and 
season had no influence on lambing 
rate of Bikaneri, Mandya and 1/2 bred 
ewes when mated witli rams of similar 
breed Taparia (1972) reported all year 
round breeding m Sonadi ewes How 
ever, the frequency of breeding tended 
to be low dunng November, December 
and June The ewes weie observed m 
heat from October to Apnl and mated 
in November Tiwan et al (1973) re- 
ported that Rambouillet and their 
crosses with Malpura and Chokla be 
haved exactly in the same manner as 
the native ewes dunng autumn season 
They concluded that Rambouillet and 
their crosses with native sheep would 
show optimum sexual activity dunng 
cooler part of the year under semi arid 
conditions 

Oestrous cycle m ewes 

Sheep are generally polyoestrus m 
tropics however effective breeding is 
only possible during restricted seasons 
of the year Lambs are bom during the 
most favourable season when food is 
available in plenty Jha and Bisivas 
(1964) consider rainy season to be the 
best for lambing due to availability of 
ample greens In Great Bntain most of 
the breeds are seasonally polyoestrus 
except the Dorsethom which cycles all 
throughout the year Under continental 
conditions, oestrus cycles commence m 
autumn and continue upto January 
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Merino, Karakul and Dorset horn 
breeds have oestrous qclcs iiiosily 
throughout the year. On an average, 
duration o£ oestrous c)dc in die c\cc 
ranges from 15 lo 19 days. Procsirous, 
period in ewes is not well defined and 
is usually short, since gro^vth of Gni.i- 
fian follicles is very rapid. The average 
length of oestrus periwl under conti- 
nental conditions is 36 Iiours. Varia- 
tions in the duration of oestrus arc 
obsen’ed from tract to tract, A large 
proportion of Australian Merino 
ewes have sliort ocstiiis periods, 
the duration of whiclr is less than 19 
hours. In Bik.ancri sheep, the duration 
of oestrous cycle is 17.1 ± 0.12 days 
(Roy et al, 1962). Sahani &: Roy (19G7) 
confinued siinil.ar obsen-ations in Bika- 
neri breed. They recorded oestrous 
cycle ranpng from M to 18 days with 
an average of 17 days. The incidence of 
short (14 to 35 days) and long (19 to 20 
days) oestrous cycles ^v•as low (4 to 5). 
In the Sonadi breed of sheep Taparia 
(1972) recorded oestrous cyde length 
ranging from 15 to 19 days with an 
average of 17.2 days. It ranged between 
16 to 17.5 days in 85.6 per cent cases 
studied. 

Reproductive behaviour of Jaisal- 
meri, Sonadi, Pugal, Magra and Nali 
breeds of sheep maintained on high and 
low plane of nutrition ^vas studied and 
observations on oestrous cyde length 
recorded. The duration was 17.78 ± 
0.122 days xn concentrate fed and 17.57 
± 0.126 days in non-concentrate fed 
groups. No significant differences were 
observed between breeds and between 
treatments (Honmode, 1971). 

Tiwari et al (1973) studied oestrous 
q'des in Malpura, Chokla and Ram- 
bouiUet cross sheep. The cydes ranged 
bctiv’een 17 to 19 days in tliese breeds 
the maximum number of cases falling 


bclwccu 17-18 da)s. The incidence of 
short (13 days) and long (21.12 days) 
qdcs varied in different breeds from 
0.3 to 9.8%. However, in Rambouillct 
and cross breds there ivas a m.arkcd lcn« 
dcncy for tlic cycle lengths to occur 
between JGlh and J7lh day (Table 24). 

Detection of oestrus in ewes 

Restlessness is marked to a certain 
extent. There is progressive swelling of 
tlic vulval lips. The symptoms become 
conspicuous in the presence of a ram. 
The ewe in heat will stand to the ram 
and accept mating. While at pasture, 
the ewe in licnt may show frequent mic- 
turition and may isolate herself from 
the rest of the Hock (Hulet, et al, 1962). 
It is difiiailt to detect ewes in heat and 
as such difficulty always arises to spot 
them particularly iriicn breeding by 
arcifidal insemination is planned. The 
usual practice followed to spot out the 
ewes that are served is by applying col- 
our crayons on the brisket of the ram. 
Ewes that are served by the ram get the 
colour on their hind quarters. During 
ocstnis, irregular cornification of the 
surhice cells of tlie vagina is noticed. 
There is moistening of the vagina ivith 
the progressive mucus secretion. Hoiv- 
cver, the oestrual discharge is not 
abundant as in tlie cow. Uterus is con- 
gested with enlargement of the uterine 
glands. Black patches of melanin pig- 
ment are commonly seen on the endo- 
metrium. 

Sahani and Roy (1967) recorded the 
duration of oestrous in Bikaneri ewes to 
be 12 to 24 hours. The number of ewes 
manifesting silent heat was more in 
the -ivinter months indicative of slight 
quiescence in sexual activity during 
this season. In view of the overall low 
incidence of silent heats recorded in 
tliesc studies, a 42 to 45 day non- 
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Table 24 

VARIATIONS IN THE LENGTH OF OESTROUS CYCLES IN 



DIFFERENT BREEDS OF SHEEP 


Sr 

Breed 

Range 

Average 

Reference 

No 


(days) 

(days) 


1 

Bikaneri 

16 18 

17 1 

Sahani S: Roy (1967) 

2 

Sonadi 

15 19 

17 2 

Tapana (1972) 

3 

Jaisalmeri 

13 20 

17 9 

Tiwan et al (1973) 

4 

Malpura 

13 35 

17 5 

Tiwari et al (1973) 

5 

Chokla 

13 42 

17 4 

Tiwari et al (1973) 

6 

Rambouillet x Chokla 

13 34 

16 9 

Tiwan et al (1973) 

7 

Ramboiiillet x Malpura 

13 31 

17 35 

Tiwari et al (1973) 

8 

Rambouillet 

13 34 

16 9 

Tiwan et al (1973) 


return basis could be accepted as an 
indication of pregnancy m 80 to 90% 
mated ewes In Jatsalmcn Sonadi, 
Pugal Magra and Nah breeds of sheep 
tiic duration o! oestrus is longer m the 
fint qclc Uian m tlic second cycle rang 
mg between 23 2 to 32 2 hrs (Honmode, 
1971) Tapana (1972) reported tlic ocs 
trus duration of 28 5 hrs ranging bet 
ween 12 to 72 hrs in Sonadi ewes with 
88% of total observations in the range 
of 21 to 36 hrs Tiwari ct at (1973), 
studied the dctccuon ol oestrus in 
Rambouillct, Malpura, Chokla, Jaisal 
men and Rambouillct half breeds 
It wus 12 21 hrs in a fairly high (36 
13%) number of ocstrous c)clcs in all 
breeds except in Malpura (28%) and 
Cliokli (20%) In general 40 — 50% 
of the ocstriiscs were in the range of 
21 38 hrs duration The duration of 
oestrus in ChoUa sheep (18 72 hrs) 
seems to be longer than other breeds 

Gestational oestrus In ewes 

The occurrence of oestrus dunng 
pregnancy is commonly obscracd m the 
pregnant cwts Williams et al (1956) 
reported periods of heat at intcnals of 


3 to 40 days ivith a mean of 22 days 
These were not restricted to any one 
part of pregnancy period and these 
heats were anovular Hafez (1968) re- 
ported that gestational oestrus may oc 
cur m pregnant ewes during c'U'ly 
stage It may even occur as late as five 
days before parturition 

Vost-partum oestrus 

Saliani and Roy (1967) reported tlie 
postpartum interval in 'Bikaneii ewes 
as II 6 days (range 17 to 93 days) 
Nearly 70% of the Bikaneri ewes came 
m heat between 30 and 50 days after 
parturition Tapana (1972) reported 
die postpartum ocstrous interval tti 
Sonadi ewes as 62 da\s (ranee, 10 to 
80 days) ^ 

BREEDING SEASONS IN GOATS 

In most of the tropical countries oes- 
trous cycles in goats occur iJiroughout 
the year, ivhile in temperate climate 
they arc seasonably polyocsirous B**” 
sonnetc (1911) reported that sexual 
cycle in goats can be induced following 
gradual reduction of light exposure and 
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would terminate earlier than normal 
following an increase. He also reported 
that changes in ambient temperature 
were not a major factor in the control 
of breeding cycles in goats. Lall (1954) 
reported that the breeding season 
of Goats in U.P. (India) extends from 
May to July, •whereas in Haryana it is 
from March to July, Gupta et al (1964) 
reported that in Black Bengal breed of 
Goats the frequency of kidding was 
more in summer months. An analysis of 
the data pertaining to the occurrence 
of oestrous cycle in Indian goats, 
Mishra and Biswas (1966) reported 
that the highest number of oestrous 
cycles occurred in October followed by 
June and the least in March. Roy et al 
(1962) reported that the Jamnapari 
goats came in heat from July to August. 
Amble et al (1961) observed maximum 
kidding in Bectal goats from March to 
April and October to November. 
Tcbbe et al (1935) reported that sodal 
factors influence tlic onset of oestrous 
cycle in goats. It is usually observed 
that in the presence of male die senses 
of smell, sight and contact all combine 
to produce the stimulation of onset of 
oestrous ejele and ovulation In the doc. 

Oestrous cycle 

The average length of ocslrovis cycle 
in goals is 20 days (15 to 21 days). In 
docs also, the oestrous c)clc has the fol* 
loNsing pluses viz. procslnuu is rather 
inikrtnilc ami the unset of oestrus is 
abiupc. .Misra and Uisnas (1966) ob* 
served the duration of oestrus as 33 
hours and tliat oestrus occurred at any 
time of ilic day. Salvatii and Roy (1967) 
tcjxntcil 30 houis as the duration of 
sMTstnis. Cevution of oestrum is graduaL 
‘Hie diKs in oestium frcquenily show a 
|vciiliar, couiinuous blratirig and i}:c 
tmlk vicM uiay dtoju Anorexia and 
uurlling ef ilse sulva aic u>ual symp- 


toms of oestrus in does. The tail is sha- 
ken continuously during tlic period. In 
some animals this period is short when 
a careful watch is necessary. Sometimes 
they give very little indication of be- 
ing in heat. The doe sometimes rubs 
her neck and body against the male, 
seek out and follow the male, ele- 
vate and shakes the tail. Docs usu- 
ally compete with other females in 
oestrum to attract the male, even inter- 
fering in the male mounting the other 
female and standing still to receive him 
(Hafez, 1962 and Maitner et al. 1967). 

Duration of oestrus 

The average duration of ocstnis 
in goats is about 40 hours (Asdcll, 
1946). Under Indian conditions the 
duration of oestrus in goats varies 
from 20-30 hours (Sane et al, 1918). 
Signs of oestrus arc similar to those 
in sheep, except that bleating is 
more pronounced and excitement obser- 
ved to a marked extent. Variable num- 
ber of dcsr]uan)atcd cells in the vaginal 
smears of goats are observed one to three 
days after oestrus. lurucucytes and sphe- 
rical cells arc found throughout the 
period of the cycle, being least when the 
desquamated cells first appear. The ave- 
nigc morning rectal temperature is lou- 
csc on the dav prior to oestrus and tc 
rises sigiuflcanily on the day of oestrus 
(Parker, 1963). 

Paul Choudliari (1957) stated that 
the oestrum pcricnl in goats under 
Indian conditions extends from one to 
three davs and the duration of oestrous 
cycle varies from 19 to 21 days- 

Mishra and BUwas (1066) reported in 
Dolu goals «jf Bihar the overage tlura- 
ilon of lirat as 37.61 - L13 lumrs. Dtv 
tiibuiioa cf heats at diilercnt time^ of 
liic da> was more or less unllurin. 
c: al icporicd in 
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goats the duration of oestrous cycle as 
20 6 ± 2 2 days 

Time of ONulation in tlie goat is to 
uards the end of oestrus so that if 
mating is restricted it should be arrang 
ed toisards the end of oestrum — at 
least 12 hours after the oestrum is first 
observed 

BREEDING SEASON IN SOWS 

The sows are definite year long brcc 
ders like the coiv without any manifes 
tation of unduly long anoestrus period 
during the year However, marked 
variations in breeding efficiency are ob 
served from season to season Zukerman 
(1953) reported that wild swine have 
only one sexual season in the year 

Oestrous Cycle m sows 

The sow IS polyoestrus The Icngtli 
of the oestrous cycle is about 21 days 
The duration of oestrus is two to three 
days It IS shorter in gilts (40 to 46 
hours) than in the adult sows 

McKenae and Miller (1930) observed 
an average duration of 4046 hours 
oestrus in tlie sow with regular cycles 

Corner (1921) KralUnger (1932) and 
Asdell (1946) reported that the average 
duration of oestrous cycle m the domes 
tic sow IS 21 days Oestrus lasts for 
2 3 days and may continue upto five 
days Burger (1952) reported that the 
duration of oestrus did not vary with ad 
vancing sexual age There was differ 
ence between breeds The first oestrus 
periods following parturition and wea 
ning were longer than those preced 
mg conception Usually oestrus two 
da)s after parturition vsas non fertile 

AVamick el al (1950) observed thnt 
the average duration of postpartum oes- 
trus was significantly longer in non 


suckled (60 hours) than in the suckled 
sows (20 hours) 

The period between die end of lac 
tation and onset of first heat is variable 
Kralhnger (1932) observed an average 
interval of 7 days in 147 observations 
Allen el al (1957) observed an average 
interval of 96 days 

Kralhnger ct al (1932) and Burger 
(1952) reported that the demands of 
lactation do not influence interval bet 
ween the end of lactation and the on 
set of first heaL Baker, et al (1953) ob- 
served that suspended suckling reimU 
ates the cycle 

Signs of oestrus 

The sow IS usually restless The vul 
val lips are swollen widi congestion and 
dicre IS reddening of the surrounding 
region There is clean fluid mucous dis 
charge Vaginal wall becomes cede 
matous during oestrus and epithelial 
lining thicker and keratmised The 
mucus secretion is copious but less vis- 
cid There is congestion of uterus 
during oestrus Homosexual tendency 
IS observed 

Kjgdy (1967) reported that during 
oestrus the cervix was found to be ngid 
and oedematous It gradually softens as 
tlie oedema subsides 

OESTROUS CYCLE IN THE BITCH 

The bitch is classified as monoestrous 
sinoi slie manifests two oestrus periods 
m a year April and September is tlie 
breeding time of bitches under con 
tmental conditions Asdell (1946) and 
Hancock and Rowlands (1949) reported 
that there is no obvious seasonal differ 
ence in the incidence of heat in bit 
dies However there is difference m the 
frequency of heat between large and 
small breeds of dogs Pcnodiaty is influ 



cnccd by climatic conditions as is ob- 
scncd in Greenland dogs which usually 
breed only once a year (Rink, 1877). 

Pro-oestrus 

The proestrus period in bitches lasts 
for about S-10 days (average 9 da^). It 
is cliaracterised by swelling and conges- 
tion of vulval lips. In about 2-3 days 
time a clear yellow mucus discirarge 
mixed with blood which is voided from 
vulva and continues until beginning of 
oestrus. During proestrus males are at- 
tracted but the bitch will refuse coitus. 

O^trus 

At the onset of oestrus proper, the 
discharge changes to dear fluid. The 
oestrus lasts for about 8-10 days (average 
9 days). The bitch will accept the male 
during true oestrus only and the period 
of intense desire is in the first 2 to 3 
days of oestrus period. In bitches the 
courting period is comparatively longer 
than otlier domestic animals. During 
anoestrum, the vaginal epithelium con- 
sists of 2 or 3 layers of columnar cells. 
During proestrus and oestrus there is 
proliferation of thj? yjginaJ epithelium 
which undergoes stratification and in 
the height of oestrus, sheds its kcrati- 
nised surface cells. Evans and Cole 
(1931), Griflitbs and Amoroso (1939) ob- 
served that bleeding does not cease un- 
til after the second day of true oestrus. 

Hancock, and Ro^vlands (1949) have 
reported that the average lengtii of the 
proestrus and oestrus periods ranged 
from 18-28 days in different breeds. 
The proestrus or the bleeding phase 
varied from 5-12 days and the oestrus 
from 10 to 12 days. 

Vaginal cytology 

During procstnim erythroc>’les and 
epithelial cells will be found in the 
vaginal smear. During anoestrus condi- 
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tions the vaginal smear \viU Contain 
epithelial cells and leucocytes which are 
relatively few. With the onset of pro- 
cstrus, leucocytes disappear rapidly and 
there is appearance of the cornified epi- 
thelial cells. During oestrus, the smear 
consists entirely of keratinised epithe- 
lial cells and erythrocytes whereas in 
the later stage of oestrus, leucocytes be- 
gin to appear along with small epithe- 
lial cells. In the early part of met- 
oestrus leucocytes are present in large 
number. 

Changes in the Uterus 

During proestrum there is a progres- 
sive blood supply to the uterus, with 
extravasation, of erythrocytes on the sur- 
face of the endometrium which appear 
in the vaginal discharge. The glandular 
size and the activity increases in the 
latter part of the oestrus and is continu- 
ed thereafter during pseudo-pregnancy. 
There is a well marked hypertrophy of 
the uterine glands and an enlargement 
of the uterus ^vh^ch reaches its maxi- 
mum at about 20 days post-oestrum. A 
month following the oestrum there is 
regression in the gianduiar activity and 
the size of the uterus. This slow re- 
gression continues for about two 
months. During proestrus and oestrus 
periods the uterus becomes enlarged 
and turgid. In anoestrus condition, the 
uterus is characterised by a lo%v colum- 
nar or cuboidal epithelium. 

Pseudo pregnancy, (Pseudo-cyesis, 
Phantom pregnancy): 

In bitches, if pregnancy is not estab- 
lished a condition known as pseudo- 
pregnancy lasting about two months 
may supervene. During this period, 
corpora lutca persbt with proliferative 
changes in the uterus and mamary 
glands. At the end of this period, ijsu* 
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ally there is railky-^vhite vaginal dis- 
charge ^vhicli is follo^ved by external 
bleeding. Mammary activity is marked 
at the end o£ pseudo-pregnancy. Milk 
secretion commences and the bitcli pre- 
pares be4 for the pups as if preparing 
for ^vlielping and exhibits maternal in- 
stincts. The pseudo-pregnancy is follow- 
ed by anoestrous condition which lasts 
for about two montlis or so. 

In case of psychic disturbances, Stil- 
bocstrol 5 rag or Testosterone 2 to 20 
mg. administered i/m daily for a period 
of about a week may possibly relieve 
the condition. Mammary tension can 
be relieved by milking twice or thrice 
a day. Vinegar may be applied round 
about the teats for drying. 

OESTROUS CYCLE IN THE CAT 

The cat is seasonally polyoesirus with 
two or Urrec breeding seasons during 
the year. In the absence of a male, a 
number of periods would recur during 
each season. Under continental condi- 
tions the breeding season is noticed 
during the spring and early summer. 
Most of tile cats sliow oestrus during 
September and January. 

Duration of oestrous cycle in the cat 
is 14 days and she experiences fort- 
nigluly c>'cles regularly for several 
months. 

Pro-estrum 

During this period the female likes 
the association of die male but docs 
not allow scnice. 

Oestrus 

During oestrum the cats become 
pla)ful and excessive rubbing and rol- 
ling is noticed. The duration of 
oestrum in cats is 9-10 days (Roberts, 
1956). Oestrus rccurrs in about 2-3 


weeks time (Asdell 1940). Cats that are 
not bred during 3-4 oestrus periods ex- 
hibit oestrus at the next breeding sea- 
son, usually during late spring and 
early winter. In the presence of the 
male, oestrus lasts for about 4 days only 
as ovulation is induced by coitus. A 
curious low call, with a different tone 
accompanied by bending the prepart of 
the body is a typical symptom of oest- 
rus in the cat. The female assumes a 
characteristic crouched position resting 
on chest and forelegs with raised pelvis, 
elevated tail and treading urith hind 
legs while accepting the male. Oestrus 
is inhibited during lactation. It recurs 
witliin three to four weeks folloiving 
the weaning of kittens. 

Changes in Vagina 

During anocstrum, the vaginal epi- 
thelium has a few layers epithelial cells 
whereas there is a rapid proliferation of 
superficial cells which become flattened 
in procstrus stages. During oestrum there 
is rapid groivth of the vaginal epithe- 
lium having several layers of cornified 
cells. During the last phase of oestrus 
there is gradual desqiLimation of cells 
resulting in invasion of leucocytes. 

Vaginal smears .during anocstrum 
show nucleated epithelial cells whicli 
become numerous during proestrum. 
During oestrum tlic vaginal smears 
show large non-nuclcatcd cornified tells 
and only a few nucleated cells. During 
inct-ocstrum, there is increase in the 
number of leucocytes. 

Changes in the uterus 

^ During anocstrus condition tlic ute- 
rine glands are straight and arc not ex- 
tended deep into the endometrium. 
The size of the glandular and surface 
epithelial cells is similar. During pro- 
cstrus the surface epithelial cells are en- 
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larged. During oestrus, there is no fur- 
ther enlargement o£ the surface epithe- 
lium but the glandular size is progres- 
sively increased though the glands are 
still un-coiled. During the luteal phase 
there is a marked coiling of the glands. 
In the absence of ovulation, retrogres- 
sive changes start ^vith invasion of 
leucocytes. 

OVARIAN ACnVTPY IN BOVINES 

The right ovary is more active than 
the left in the cow (Casida et al 1935; 
Clark, 193G; Reece and Turner, 1938; 
Trimbcrgcr, 1948 and Madan & Raz- 
dan, 1966). Ahuja ct al (1961) recorded 
tlic frequency of ovulation in Hariana 
cows as 60.5% and 39.5% from right 
and left ovvirics respectively. Choudhary 
ct al (1965) obsened in Hariana Iicifcrs 
70.21% and 29.79% riglit and left ovu- 
lations respectively. Hukcri (1965) in 
Thaiparkar cows recorded 60.4% ovula- 
tions from riglit ovary and 39.6% from 
the left ovary. 

In .Murralt bufTalocs, the right ovary 
is mmc acii\c ilian the left (Reddy, 
1960; K.'iikini and Pankey, 1974). ^V'Jng 
(1965) leporicd that in Nanking buOalo 
cows, right a\;ny is more aciiNc than the 
left (1: 0.63). Similar findings in llcrari 
(Nagjnni) bulfalocs lu\c been recorded 
by Kaikini (1971) and Kaikini and Pan- 
key (1971). 


development of the Graafian follicle and 
ovulation is dependent on the gonado- 
tropins secreted by the hypophysis. 

In cow and buffalo, normally one 
ovum is produced, rarely two or more. 
In the marc normally one and occasion- 
aJJy tu*o or more ova may he liberated. 
In the ewes, one, two or three ova arc 
produced according to the nutritional 
status at and before oestrus. Sow pro- 
duces anything from 6 to 20 ova. In the 
bitch there is great N-ariation from 1 to 
10 or even more. 

Age has an effect on the number of 
ova shed. This is particularly evident 
in the polyovular species. The size of tlic 
first few litters in most of ilic animals 
is smaller than tlic successive ones. The 
litter size gradually decreases during the 
declining >cars of life. 

Species in whicli multiple ovulation 
is a rule, >ounger .'inimaU proilucc less 
number of ova as compared to adults. 
Genetic make-up also has an influence 
on the number of ova pro<Uiced by an 
individual. In addition to this as sLited 
by Hanimuiul (1927) tiic plane of nut- 
rition and cnviruiuuciital cunditiuiu 
Imc a uurked influence on t)ie number 
of ova siicd. 
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rate of ovulation than those fed on low 
plane of nutrition before flushing. In 
flushing a high energy or TDN intake 
is needed but an increased protein is 
not necessary (Memon et al 1969). 
Young does and older ones have a low 
ovulation rate. Peak period rvas in be- 
tween 3 to 6 years. Cross breeding in- 
treases ovulation rate than pure breed- 
ing. Shelton (1960) reported that in 
Angora does the second and third ovu- 
lations were more fertile and more ova 
were released than the first oestrum. 

Ovulations ^vere slightly more fre- 
quent on the right ovary than the left, 
i.e. 53 to 55% and 44 to 47% respec- 
tively (Hulct et al 1962, and Casida 
et al 1966). In single ovulations 62% 
tvere on the right ovary. Achuthan 
Kutty and Raja (1971) reported that 
44% ova were found released from the 
left ovary and 5G% from the right ot'ary. 

migration of zygote 

In 176 genitalia studied, 41.48% 
shou'ed trans-uterine migration of em- 
biyos (Achuthan Kutty and Raja, 1971). 
The rate of migration from right horn 
to the left and left to right were 38.4% 
and 61.6% respectively. The low rale 
embryo migration in single ovulation 
and a high rale upto 60% after double 
ovulations has been observed. The rate 
of migration has been reported to be 
15.54% in single ovulation as against 
88.86% in multiple ovulations (Nair 
and Raja 1972). Nair and Raja (1973) 
have also observed that the incidence 
of trans-uterine migration was 37.35% 
in goats. 

POST PAKTUM OESTRUS 

Following parturition, the female is 
expected to exhibit oestrus within 
couple of months. The occurrence o! 
first oestrus after parturition is depen- 


dent on a number of factors such as 
involution of uterus, endcrine constitu- 
tion, hormonal balance, nutritional 
status, uterine health and mammary 
function. After parturition if everything 
proceeds normally, the uterus must 
return to its normal position within a 
specified time. This reposition is phy- 
siologidl. 

The first few post-partum heats may 
be Aveak and anovular and chances of 
conception are not certain. It is tliere- 
fore preferable to breed at heat express- 
ed ^ter complete involution of the 
uterus for fairly good conception rate. 

Cow 

It is usually observed that the inter- 
val from parturition to first oestrus is 
prolonged in the cows in which suckl- 
ing is practised as compared to those in 
whidi weaning of their calves is done 
immediately after calving. Silent heals 
Avitli ovulation have been observed to 
occur in certain number of cows that are 
nursing their calves. 

Clamohog (1952) reported tlie aver- 
age interval between calving and first 
post-partum oestrus as 116.1 (42-152) 
d.iys. Mies Filho and Costa Aroeira 
(1955) reported the average interv’al bet- 
ween calving and post partum oestrus 
in Zebu cattle as 87 (12-259) days. Besh- 
lebnov (1956) recorded 28.7% post- 
partum oestruses of 2971 cows of wliicli 
6.5% conceived within 30 days of 
calving, and concluded that cows of 
average production should be serv- 
ed at^ about 60 days after calving 
and highly productive cows benv'ecii 
60 and 80 days. Politov (1957) found 
Uie average interval between calv- 
ing and scrv’icc as 72.1 days and tliat of 
calving and conception 91 days. Bucli 
(1957) reported the average post-partum 
inteixal in Holstein Fricston as 33 da)^ 
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and for complete involution of uteras 
47 days. He observed that the first oes- 
trus was shortest in summer and longest 
in tvinter. Kohli and Suri (1957) report- 
ed the first post partum oestrus in 
Hariana cows at 223.0 ± 3.9 days. They 
observed that the season significantly 
affects the post-parturn interval to first 
oestrus as a result cows calving in the 
month of April to July which have a 
longer interval than those calving in 
other months of the year. They also ob- 
served that age has a significant influ- 
ence on the interval as the older the 
animal, longer the interval. The mean 
length of post-partum interval to concep- 
tion in Tharparkar Cows was 131 ± 
79.8 days. The post-partum interval was 
significantly higher after first calving 
than after subsequent calvings. But the 
season of calving and level of milk pro- 
duction had no significant effect (Prasad, 
1958). The average period of post- 
partum oestrus in Holstein cows is 76.3 
days and post-partum fertile oestrus 
115.4 days (Higaki £t al, 1959). Biswal 
and Rao (I960) recorded in Red Sindhi 
cows, the occurrence of first heat after 
first, second and third calvings was 114, 


106 and 107 days respectively, the 
overall being 154 days. Luktuke and 
Subramanian (1961) recorded post- 
partum oestrus interval in Hariana 
cows as 84.56 (11-390) days with an 
average of 135.71 days of post-partum 
conception interval resulting in 47.34% 
conceptions. Ahuja ct al (1961) reported 
in Hariana cows, the first post-partum 
oestrus on an average as 80.7 ± 15.8 
days. Nonvood (1963) reported the 
average interval from parturition to 
first insemination to conception and to 
uterine involution for cows inseminat- 
ed at first post-partum oestrus as 39.75, 
68.84 and 41.24 days respectively. 
Hukeri (1965) reported that the average 
interval of the first post-partum oestrus 
and the first post-partum fertile oestrus 
in Tharparkar cows as 71.04 ± 6.1 and 
79.0 ± 12.2 days respectively. He fur- 
ther observed that 66.66% of first post- 
partum oesiruses are ovulatory with a 
conception rale of 34.78% indicating 
that the majority of the first post- 
partum oestruses were ovulatory and 
fertile. Similar findings are reported in 
Dangi cows by Purbey (1965), (Table 
25). 


Table 25 


MANIFESTATION OP THE FIRST POST-PARTUM OESTRUS IN THE COW 


Breed 

Post-partum oestrus 
interval in days 

Reference 

Red Sindhi 

120.0 ± 10.61 

Sane et al (1968) 

Sahiwal 

39.33 ± 1.-45 

Kadu and Kaikini (1975) 

Gir 

140.0 ± 5.1 

Fhatak (1965) 

Gir 

136.0 ± 19.8 

Sane et al (1968) 

Gir 

179.78 ± 6.9 

Ponkshe (1969) 

Gir 

158.41 ± 10.94 

Dange (1969) 

Gir 

187.5 

Mokashi (1972) 

Rathi 

117.0 ± 5.34 

Sonau-ane (1969) 

Niiitar 

143.87 

Sane et al (1956) 

Khillar 

15S.8S ± 4.16 

Tatke (1967) 


H 
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Buffaloes 

Observations on the post partum 
oestrus in buffaloes are more or less simi 
lar to those in cows The first post 
partum oestrus in Azarbaizan buffaloes 
occurs in 16 22 days and subsequent 
oestruses after 15 to 30 days (Basirov, 
1964) El Dessouky and Rakha (1964) 
reported tliat first postpartum oestrus 
in Egyptian buffaloes was manifested at 
134 5 ± 14 62 days Kohli and Malik 
(1960) reported in Murrah buffaloes a 
mean service period of 2016 ± 1131 
days Minimum service period was re 
corded for spring calves and maximum 
for those calving during summer How 
ever seasons had no significant influence 
on service period El Sheikh (1967) re 
ported in Egyptian buffaloes an average 
service period of 165 3 ± 3 2 days 
Buffaloes calving during July to Nov 
ember had shorter service periods than 
those calving during the rest of the 
>ear The longest service periods were 
for buffaloes that calved m Marcli 
(213 57 days) and the shortest were for 
those calving m October (129 71 days) 
Venkayya and Anantkrishnan (1966) 
reported that the mean service period 
in Murrah buffaloes was 173 9 days and 
monsoon calvers had a significantly 
shorter service period as compared to 
3nd summer seasons Shalash 
(19o8) reported in Egyptian buffaloes 
that the average interval between calv 
ing and first oestrus was 141 11+61 
diys Sex oE the ctU had a significant 
mlluence as also the month and sequ 
cnee of calving on the length of service 
period Dominiques (1961) reported 
that in Brazil the first oestrus in buffa 
loes after parturition ocairred from 15 
to 90 da)s Sane et al (1968) reported 
the interval between calving and first 
heat m Sum and Murrah buffaloes as 
90 0 ± 8 57 and 11121 ± 12 33 days 
while the interval between calving and 


first feitile heat in Surti Buffaloes was 
120 0 + 12 44 days Pargaonkar and 
Kaikmi (1968) and Pargaonkar (1969) 
recorded postpartum oestrus in Nag 
pun (Berari) buffaloes occurring on an 
average 55 10 days after calving 


IVIare (Foal heat) 

The first post partum oestrus in the 
mare usually occurs between 7 to 14 
days If mares are bred at this time the 
conception rate is low In some mares 
oestrus occurs as late as 45 days after 
parturition This is likely to have pre 
ceded by a quiet ovulation 

Britton and Howell (1945) reported 
that in the mare the interval between 
post partum oestrus and the subsequent 
oestrus may be affeaed by milk pro- 
duction Jennings (1950) opined tliat 
breeding at foal heat may cause abor 
tions stillbirths and retained after 
births This is due to the likely intro 
duction of infection when involution of 
uterus IS incomplete — a stage at which 
utenne epithelium is not completely 
restored (Nishikawa and Hafez 1974) 
hoy and Swan (1966) observed that the 
so called 30 day heat or second heat 
after foaling occurred regularly in tlic 
thorough bred mares 


Ewes 

In most oE the ewes there is a definite 
ree mg season and lambing occurs 
once a year As a result of this period 
required Eor involution dE the uterus 
arid occurrence oE first postpartum oes 
much oE practical import 
J" “"sequence oE this cues are 
fl bred during the period when 
Uiey arc nursing the young ones They 
are usually bred months aEter the lambs 
''““d The prolonged interval 
allows sufficient umc Eor complete in 
volution oE the uterus bcEorc the com 
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mencemcnt of the next breeding season. 
In breeds of sheep -which produce two 
crops of lambs a year, lactational dio- 
estrus usually delays the return of 
oestrus immediately after parturition. 

Sows 

The process of involution in the sow 
is more or less similar to that in the 
cow. In the sow the first oestrus after 
farrowing usually occurs within one to 
three days. This oestrus is usually un- 
accompanied by ovulation and the 
so\tfs if bred at this time the conception 
rate is usually poor since the follicles 
remain immature (Anderson, 1974). 
The production of milk lengthens the 
interval from parturition to first oestrus 
and ovulation. If piglets are allowed to 
suckle the sotvs for a full period of two 
months, sows may not come into oes- 
trus even after 48 days of lactation. 
Most of the sows come into oestrus in 
about a week's time after the piglets are 
weaned. The interval from weaning to 
onset of oestrus is shortened and less 
variable as the lactation period pro- 
gresses. Pituitary FSH activity is high 
during early and late lactation while as 
LH activity remains low tliroughout 
lactation. The condition of lactational 
anoestrus may be a period of depressed 
FSH release and reduced LH synthesis 
(Anderson, 1974). 

Magnani and Gassati (1966) reported 
in crossbred sows (large ^Vhite Spotted 
Poland China X Chcstenvhitc) in Italy 
that the inter\'al between faiTO\ving to 
first oestrus varied between 58.94 
days in May to 64.60 days for tliose in 
Januar)'. It was significantly shorter for 
May and June than for other months. 

FACTORS INFLUENCING 
OESTROUS CYCLE 

The effect of environmental condi- 
tions on pituitary activity s-aries from 


species to species, as a result of which 
clianges in breeding season are noticed. 
In the cow, the pituitary response is 
more or less uniform due to which re- 
gular cycles occur throughout the 
period of the year, with greater or les- 
ser intensity. In the e^\re, the response 
is restricted to a particular period of 
the year tvhen environmental condi- 
tions are favourable and feed is in 
plenty. In the external control of oest- 
rous cycle there is predominent influ- 
ence of three factors — (1) Environ- 
mental temperature (2) Nutrition and 
(3) Lighu In the birds, proximity of 
males is also an important factor, like- 
Atfise in farm animals. The vicinity of 
a male is equally important in initia- 
tion and maintenance of oestrus and 
oestrous cycles. 

1. Environmental temperature 

Extreme weather conditions such as 
cold or heat depress the sexual activity 
and usually less number of conceptions 
occur when the temperature is severe. 
Decreased thyroid activity during 
severe summer conditions may in- 
directly reduce the reproductive effici- 
ency. Duita and Bush (1955) observed 
that the temperature has some influence 
on the time of onset of breeding season 
in sheep. AUisten and Albert (1961) 
observed that high temperature may 
lower the number of youngs produced 
by a female. There is low rate of ferii- 
lizaiion and a higher rate of cmbiyo- 
nic death though oestrus and ovulation 
rate was not affected. 

2. Nutrition 

It is evident that low nutritional 
status for a prolonged period or con- 
tinued stanation delays puberty in 
)ouRg animals. Diet deficient in Vit. A 
and phosphorus content may delay the 
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onset of breeding season m eives In 
adults this will either lead to distur 
bances or suppression of the normal 
rhythm In ewes considerable influence 
of nutritional status is observed and bet 
ter lamb crop is obtained if the plane of 
nutrition is optimum before and during 
oestrus Oestrogenic substances m 
plants during season also influence oes 
trus and oestrous cycles 

Year to year variations in the onset of 
breeding season have been observed m 
the same ewes but breed wise differences 
in the onset of oestrus are not obviously 
noticed This is suggestive of individu 
al variation but if selection is to be 
based on this trait, the repeatability co 
efficient for the initiation of breeding 
season is so low tliat the progress will 
be very slow 

In general, it is observed that pro 
nounced under feeding causes delayed 
maturity in heifers and in cotvs pre 
vents maturation of Graafian follicles 
This is more marked in the ovaries of 
younger animals Sane et al (1967) ob 
served plenty of heifers and cows with 
such a condition in heavy rainfall areas 
and hilly tracts of Maharashtra due to 
prolonged exposure to inclement wea 
iher and poor feeding In areas with 
cobalt deficiency, the onset of oestrus 
and ovulation in sheep m the begin 
ning of rainy season is often delayed 
Dunlop (1944) has shown good results 
by feeding cobalt under similar condi 
tion Quinlan et al (1941) reported tliat 
in the mineral defiaent areas the addi 
non of phosphates m the form of bone 
meal increases the percentage of heifers 
vshicli come on heat and the calving 
percentage from 56 to 87 In sheep the 
effect of food supply on the number of 
follicles that mature at each oestrous 
period is comparatively more marked 


and the number of lambs born is very 
doscly related to the number of o\ a shed 
The amount and type of food affects 
fertility in the same animal from season 
to season Sheep in the mountainous re 
gions never produce more than one 
lamb whereas the same sheep when 
brought down on the plains frequently 
give twins 

3 light 

Oestrous cycle is externally control 
led by the duration and intensity of 
daylight to which the animal is expos 
ed Rowan (1938) has demonstrated this 
effect in birds and ferrets Bedfords and 
Marshall (1942) demonstrated the 
effect of transferring seasonally poly 
oestrus animals from southern to 
northern hemispheres and vice versa 
and showed that they do breed during 
the corresponding winter or autumn at 
the new place, however this reversal 
effect was not immedite m all cases In 
cows suppressive effects of oestrous 
cycles have been observed during the 
winter montlis and better effects on 
breeding m spiing season Mercier and 
Salisbury (J947) observed tint tlie ferti 
lity IS progressive as the daylight is 
lengthened BurUiardt (1947) observed 
that the mare responds to supplements 
of artificial light by breeding earlier in 
the spring Yeates (1949) demonstrated 
that sheep responded to decreasing day 
light lengtii in summer and increasing 
amounts in winter Sheep are known as 
‘short day breeders' Mares and Poultr> 
responds to increasing day lengths and 
are therefore known as long day 
breeders’ 
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Chapter 18 


Corpus Luteum 


Cyclical devdopincnt in the cow 
After ovulation the follicular wall 
collapses At this time tliere is an e\.tni 
vasation of blood and tins togetlier with 
the cell debris md leucocytes form a 
icnaaom coigulura in the empty spice 
(crater) of the follicle which further 
protrudes on the ovarian surface This 
IS called corpus rubnim 

The corpus luteum develops from 
the granulosa and theca cells may ilso 
contnbute towards its formation The 
development of the luteal tissue takes 
place under die influence of the lutenis 
ing hormone of the anterior pituitary 
The active glandular portion is devc 
loped from the granulosa cells and the 
connective tissue and vascular tissue 
from the dieca cells The blood dot 
formed in the early stages due to extra 
visation of blood is gradually resorbed 
ns the lutenisation progresses and ulu 
matcly the entire cavity of the ruptur 
cd follidc IS occupied by the active 
corpus luteum 

In very early stages the corpus luteum 
IS termed as corpus hacmorrhngicum 
whidi protrudes above the surface of 
die ovary nnd has a central depression 
In about 24 hours time the mass may 
come up to die surface of die ovary or 
is elevated slightly above the level of 


Its surrounding surface The portion 
that protrudes above tlie surface of the 
ovary may have a depression in the 
centre whidi looks like a crater m the 
latter stages of development This de 
pression marks the point of rupture of 
the former foUide The corpus haemor 
rhagicum stage lasts for about 2 to 3 
days The shape of corpus haemorrlngi 
cum IS usually oblong depending upon 
its place in the ovary and die pressure 
caused either by a nearby follide or 
remnant of the previous corpora lutea 
The mass is soft and fleshy in consist 
ency The size of the corpus luteum is 
dependent on the breed and also die 
pituitary activity It is about 1 cm m 
diameter and may vary from 0 8 to 
1 2 cm During the first tv\o or three 
days die colour of the corpus luteum 
diangcs from chocolate red to light 
liver colour The average weight at this 
stage IS from 4 1 gm to 74 gm 
(Bcncsch &. Wright 1951) 

It increases in size and weight rapid 
ly during the first four days and reaches 
3/4th of Its normal size during this 
period 

In about a weeks time, the corpus 
luteum develops rapidly due to the 
proliferation and hypertrophy of the 
luteal cells and its colour gradually 
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changes to brownish pink or pink- 
brown. At one week, the corpus luteum 
has an approximate size of 1.5 to 2.0 
cm. The average weight at this stage is 
4.5 to 6 gms. 

In the cow, the corpus luteum usu- 
ally reaches its maximum weight at 
about the 12tli day with an approximate 
diameter of 2 to 2.5 cm. Hafez (1962) 
reported tliat the growth period of cor- 
pus luteum extends a little longer than 
half tlie total length of the oestrous 
cycle. Hammond (1927) observed that 
tlie corpus luteum attains its maximum 
growtli by about the 8th day of the cyde. 
Laing (1955) reported that tlie diameter 
of the corpus luteum increases from 
about 5 mm immediately after ovula- 
tion to 20 to 25 mm at mid-cycle. It then 
gradually dedines from 14 days onwards 
and at the end of the cycle, its size is 
reduced to 10 mm in diameter on ac- 
count of the regression. Cole and Cupps 
(1943) reported that the young corpus 
luteum measures 6 to 8 mm, by Sth day 
the size increases to 18 to 20 mm, the 
maximum size of the mature corpus 
luteum being 20-25 mm. Zemjanis 
(1962) reported that the average dia- 
meter of corpus luteum between 8 to 
17 days varies from 10 nun to 20 ram. 
Hafez (1962) reported Uiat in the non- 
pregnant cows, regression of corpus 
luteum commences from 14tli to 15th 
day after oestrus and in the early stages 
the regression proceeds very rapidly 
reducing llic size of the coipus luteum 
to half its normal size within 36 hours. 

The mature corpus luteum of the 
cow projects well abo^'e the surface of 
the ovary and the projection is usually 
spherical with a distinct table like sur- 
face on the top witli a crater in the cen- 
tre. la well developed corpora lutea, 
tlicrc is a distinct neck formation whicli 
can be easily felt on palpation per rec- 


tum. It may occupy more than half the 
ovary. In certain cases it may assume 
bigger size tlian the ovary particularly 
between the 8tli and 12th day. During 
this period, the colour dianges to light 
yellow and by about the I4th day it as- 
sumes a distinct yellow colour. The 
yellow colouration is due to lipoid 
granules. The enlarged granulosa cells 
in the cow and mare contain a yellotv 
pigment known as lutein. The pigment 
gives yello^v colour to the corpus and 
hence it is popularly known as the 
“yellow body” in the cow and the mare. 
The corpus luteum maintains its maxi- 
mum size upto tlie IGth day and there- 
after slowly regresses. The feel of tlic 
corpus luteum from Sth to 16th day is 
very finn. Thereafter it gradually be- 
comes harder. On regression it shrinks 
in size, becomes white in colour; gets 
deeply embeded in tlic ovarian tissue 
and is termed ‘Corpus albicans'. It 
takes a long time for complete regres- 
sion. 

Hammond (1927) reported tliat in 
the cow the corpus luteum during early 
stages is pale but soon changes to 
creamy and then bright yellow turning 
to orange red, finally assuming bright 
scarlet or brown colour. 

Function of the Corpus Luteum 

The function of the corpus luteum is 
to secrete progesterone. The level of 
progesterone gradually increases reach- 
ing its peak between the 8lh and the 
12tli day and further it remains more 
or less constant upto the 18th day, de- 
clining rapidly tlicrcafter. 

Corpus Luteum in the BoXIalo 

^onc ct al (1964 and 1965) reported 
that the fresh corpus luteum of ^iurrah 
and Jaffri Buffalo is deep red in colour 
uhicli dunges to bluish red and then lo 
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dirty grey on regression. In a study oE 
over 1700 ovaries it was observed Uiat 
the colour o£ the buffalo corpus luteum 
distinctly keeps to dark bluish red for 
major number of days of die oestrous 
c>cle and does not become lighter until 
the approach of the subsequent oestrus 

Cyclical development of the corpus 
luteum in the mare 

In the mare, profuse bleeding occurs 
after ovulation and the corpus luteum 
is haemorrhagic for the first 2 or 3 days. 
Formation of corpus luteum is very 
rapid. Hamilton and Day (1945) report- 
ed that within about 8 hours after ovu- 
lation the follicular cavity is filled up 
with a blood clot which remains soft and 
pliable for about 10 hours and becomes 
plum like in consistency after about 24 
to 30 hours. It gradually becomes firmer 
and cannot be easily located on palpa- 
tion and by about 4 or 5 days, it is no 
longer palpable. In the marc, palpation 
of corpus luteum becomes difficult on 
account of the dense tunica albuginea 
and more, since it is usually centrally 
located in the ovulation fossa. However, 
the ovary with the corpus luteum is 
normally about twice the size of the in- 
active ovary. Harrison (1946) reported 
that immediately after ovulation, witliin 
18 to 21 hours there is invasion of the 
granulosa by the tlicca interna cells, 
disintegration of die granulosa cells and 
commencement of lutcinisation. During 
the next 21 hours, the theca-intema 
cells invade the collapsed follicle wliich 
gets the appearance of trabeculae. The 
trabeculae have certain distinguished 
features as a result of which it can be 
differentiated from corpus luteum in 
other species. In about four da)s after 
ovulation, the folHailar cavity is prac- 
tically filled by the corpus luteum. The 
corpus luteum develops to its mxximum 
size at about the lOih day. At this lime 


the fertilised ovum has already entered 
the uterine cavity. By about 14th day 
the corpus luteum reaches its maximum 
size. It is somewhat triangular in shape 
with its apex towards the ovulation 
fossa. Between .the 10th and the 14th 
day, it reaches maximum width of 
about 3 cm. Its funcdonal acti- 
vity continues till about 17th day. 
If fertilisation lias not occurred 
the corpus luteum ceases to func- 
tion. It remains in the ovary as a 
distinct structure for 2 to 3 cycles. Dur- 
ing early stages, the corpus luteum is of 
a buff colour and gradually becomes 
darker as the cycle progress, Haih- 
mond (1941) and Harrison (1946) re- 
ported iliat as the cycle progresses, the 
corpus haemorrhagicum gradually 
changes to brownish colour whicli later 
becomes dark during regression. 

Degeneration of the corpus luteum 
occurs after about 7 weeks. 

Corpus Luteum in the ewe 

The corpus luteum- in the ewe, 
resembles that of the cow in its deve 
lopment, reaching its maximum size in 
about a week, witli an approximate dia- 
meter of one cm. During active stage 
it is pink in colour which gradually 
changes and becomes yellow towards the 
regression phase when it degenerates. 
Restall (1964) reported that 2 days after 
ovulation, the corpora lutea were deep 
red in colour with a progressive cliange 
to pale and later to yellow on or about 
tile 18th day. 

Corpus luteum in the Sow 

In the sow, ihc histological changes 
in the development of the corpus 
luteum arc more or less similar to iliose 
in the cow and the evve. On rupture of 
tlic follicles after ovulation, haemor- 
rhage occurs in the ccnlnil cavity. The 
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luteal tissue is formed mainly by the 
granulosa cells and to some extent from 
theca iiucrna cells. 'Hie corpora lutca 
reacli their maximum size within 8 to 
10 days. They arc hcmi-sphcrical in 
shape and have a diameter of about 1 
cm. According to Hafez (1962) and Day 
(1962), the corpora lutea of swine vary 
from flesh red to pink in colour and the 
corpora albicans arc liglit yellow. Zakl 
and Hadi (1967) have mentioned that 
the colour of corpora lutca gradually 
changes from yellou’ to pale brown dur- 
ing regression. In the pig tlie corpora 
lutea are light grey, tinged ivith pink 
and change to yellow colour on regres- 
sion. It is a distinguishing feature in 
this species that even on regression of 
the corpus luteum, the pigment does 
not disappear by resorption but remains 
in the regressing tissue. Corner (1921) 
reported that in a non-pregnant sow, the 
corpora lutea attain their full size of 8 
to 9 mm. in diameter in about a weeks 
time after ovulation. Regression usually 
begins on IStli day. However, the next 
oestrus does not occur until 21 days. Day 
(1962) observed that in case a sow lias 
not settled to service, regi'ession of tlic 
corpora lutea commences from 14th to 
16th day of the oestrous cycle with re^ 
duction in size to the extent of 50% 
during oestrus — rate being maximum 
during ovulation. 

Corpus luteum in the bitch 

In the bitch, corpora lutea form a 
soft structure made of loose columns 
mainly of granulosa cells. They become 
Arm on or about the 18ih day and re- 
main functional for about 30 days after 
the cessation of oestrus. Mulligan (1942) 
reported that the corpus luteum is ma- 
tured in tlie bitcli by about Uie 13ih 
day of metaoesmis. Thereafter there is 
slow regression. Ei'ans and Cole (1931) 
and Mulligan (19-12) reported that in 


liic non-pregnant bitch regression of the 
corpora lutea begins about a month 
after oestrus and the following two 
months arc occupied in slow regression. 
This phase, is associated irith a state of 
pseudo-pregnancy. 

The mature corpus luteum has an 
approximate diameter of 5 to 6 mm and 
appears as a firm reddish yellow nodule. 

Corpus luteum in the cat 

In the cat there is no haemorrhage 
at ovulation. The walls are deeply 
folded and there is a secretion of se- 
condary liquor foliiculi for about 24 
hours, after whidi the granulosa cells 
become active. The lutein cells ar6 
mainly formed from the granulosa layer. 
In the cat the corpora lutca reach their 
maximum size within about 10 to 16 
days after coitus. Dawson (1941) report- 
ed that in tlie cats, gradual regression of 
the corpus luteum during pregnancy 
sets in after 20 days of gestation. Roberts 
(1956) mentioned that in the cat the 
sterile service is usually folloived by 
pseudo-pregnancy which lasts for about 
$6 days though the corpus luteum 
regression commences from 20 days on- 
wards. Manwell and Wickins (1928) re- 
ported that no corpora lutea were found 
in the female cats which had not been 
mated and pseudo-pregnancy w'as absent 
in such cases. This is on account of tJie 
fact that in unmated cats ovulations and 
formation of corpora lutea do not occur. 

Corpus Luteum of Pr£GNa.ncy 

If the pregnancy is established, the 
COITUS luteum continues to function and 
it does not regress as during the normal 
tqclcs. The corpus luteum of pregnancy 
has a firm consistency and is well cm- 
beded in the stroma of the ovar)’. The 
aaivity of the cyclial corpus luteum is 
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dirty grey on regression. In a study o£ 
over 1700 ovaries it was observed that 
the colour o£ the buffalo corpus luteum 
distinctly keeps to dark bluish red for 
major number o£ days of the oestrous 
cycle and does not become lighter until 
the approach of tlie subsequent oestrus. 

Cyclical development of the corpus 
luteum in the mare 

In the mare, profuse bleeding occurs 
after ovulation and the corpus luteum 
is haemorrhagic for the Srst 2 or 3 days. 
Formation of corpus luteum is very 
rapid. Hamilton and Day (1945) report- 
ed that ^vithin about 8 hours after ovu- 
lation the follicular cavity is filled up 
with a blood clot which remains soft and 
pliable for about 10 hours and becomes 
plum like in consistency after about 24 
to 30 hours. It gradually becomes firmer 
and cannot be easily located on palpa- 
tion and by about 4 or 5 days, it is no 
longer palpable. In the mare, palpation 
of corpus luteum becomes dilficult on 
account of the dense tunica albuginea 
and more, since it is usually centrally 
located in the ovulation fossa However, 
the ovar^j with, the hstevisa. 

normally about twice the size of the in- 
active ovary. Harrison (1946) reported 
that immediately after ovulation, within 
18 to 24 hours there is invasion of the 
granulosa by the theca interna cells, 
disintegration of the granulosa cells and 
commencement of luteinisation. During 
the next 24 hours, the theca-intema 
cells invade the collapsed follicle which 
gets the appearance of trabeculae. The 
trabeculae have certain distinguished 
features as a result of which it can be 
differentiated from corpus luteum in 
other species. In about four days after 
ovulation, the follicular cavity is prac- 
tically filled by the corpus luteum. The 
corpus luteum develops to its maximum 
size at about the lOih day. At this time 


the fertilised ovum has already entered 
the uterine cavity. By about I4th day 
the corpus luteum reaches its maxin^wni 
size. It is somewhat triangular in shape 
with its apex towards the ovulation 
fo^. Between .the lOth and the I4th 
day, it reaches maximum width of 
about 3 cm. Its functional acti- 
vity continues till about 17th day. 
If fertilisation has not occuiTcd, 
the corpus luteum ceases to func- 
tion. It remains in the ovary ^ ^ 
distinct structure for 2 to 3 cycles. Par- 
ing early stages, the corpus luteum is of 
a buff colour and gradually becomes 
darker as ilie cycle progress, ffam* 
mond (1941) and Harrison (1916) 
ported tliat as the cycle progresses, 
corpus haemorrhagicum gnidiialiy 
changes to brownish colour which later 
becomes dark during regression. 

Degeneration of the corpus lut^un) 
occurs after about 7 weeks. 

Corpus Luteum in the ewe 

The corpus luteum- in the 
resembles that of the cow in its 
lopment, reaching its maximum 
about a week, with an approximate 
meter of one cm. During active staS® 
it is pink in colour which graduriy 
changes and becomes yellow towards 
regression phase when it degenerates. 

Restall (1964) reported tliat 2 days 
ovulation, the corpora lutea were oC^P 
red in colour with a progressive 
to pale and later to yellow on or a^o 
the 18th day. 

Corpus luteum in the Sow 

In the sow, the histological 
in the development of the 
luteum are more or less similar to tP 
in tlic cow and the ewe. On 
the follicles after ovulation, 
rhage occurs in the central cavity. * 
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luical tissue is formed mainly by the 
granulosa cells and to some extent from 
theca interna cells. 'I'lic corpora lutca 
rcacli their inxximum size within 8 to 
10 days. They arc hcmi-sphcrical in 
shape and have a diameter of about 1 
cm. According to Hafez (19C2) and Day 
(1962), the corpora lutea of swine vary 
from flesh red to pink in colour and the 
corpora albicans arc light yellow, Zaki 
and Hadi (1967) have mentioned that 
tlic colour of corpora lutca gradually 
changes from yellow to pale hrawn dur- 
ing regression. In the pig the corpora 
lutea are light grey, tinged with pink 
and change to yellow colour on regres- 
sion. It is a distinguishing feature in 
this species that even on regression of 
the corpus luteum, the pigment does 
not disappear by resorption but remains 
in the regressing tissue. Corner (1921) 
reported that in a non-pregnant sow, the 
corpora lutea attain their full size of 8 
to 9 mm. in diameter in about a weeks 
time after ovulation. Regression usually 
begins on 15th day. However, the next 
oestrus does not occur until 2 1 days. Day 
(1962) observed that in case a sow has 
not settled to service, regression of the 
corpora lutea commences from 14th to 
16th day of the oestrous cycle with re- 
duction in size to the extent of 50% 
during oestrus — rate being maxiaium 
during ovulation. 

Corpus luteiun in the bitch 

In the bitch, corpora lutea form a 
soft structure made of loose columns 
mainly of granulosa cells. They become 
firm on or about the 18th day and re- 
main functional for about 30 days after 
the cessation of oestrus. Mulligan (1942) 
reported that the corpus luteum is ma- 
tured in tile bilcli by about the 13th 
day of metaoestrus. Thereafter there is 
slow regression. Evans and Cole (1931) 
and Mulligan (1942) reported that in 


the non-pregnant bitch regression of the 
corpora lutca begins about a month 
after oestrus and the following two 
months are occupied in slow regression. 
This phase, is associated with a state of 
pseudo-pregnancy. 

The mature corpus luteum has an 
approximate diameter of 5 to 6 mm and 
appears as a firm reddish yellow nodule. 

Corpus luteum in the cat 

In the cat there is no haemorrhage 
at ovulation. The walls are deeply 
folded and there is a secretion of se- 
condary liquor folliculi for about 24 
hours, after which the granulosa cells 
become active. The lutein cells are 
mainly formed from the granulosa layer. 
In the cat the corpora lutea reach their 
maximum size within about 10 to 16 
days after coitus. Dawson (1941) report- 
ed that in tlie cats, gradual regression of 
the corpus luteum during pregnancy 
sets in after 20 days of gestation. Roberts 
(1956) mentioned that in the cat the 
sterile service is usually followed by 
pseudo-pregnancy which lasts for about 
36 days though the corpus luteum 
regression commences from 20 days on- 
wards. Manwell and Wickins (1928) re- 
ported that no corpora lutea were found 
in the female cats tvhich had not been 
mated and pseudo-pregnancy was absent 
in such cases. This is on account of the 
fact tliat in unmated cats ovulations and 
formation of corpora lutea do not occur. 

Corpus Luteum of Pregnancy 

If the pregnanq' is established, the 
coipus luteum continues to function and 
it does not regress as during the normal 
cj'dcs. The corpus luteum of pregnancy 
has a firm consistency and is well em- 
beded in the stroma of the o\’ar>'. The 
activity of the c)clical corpus luteum is 
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suffiaent to maintain the uterus in an 
optimum condition for implantation 
This IS evident from the fact tliat if tlic 
corpus luteum is enucleated during 
early stage, implantation does not occur 

In the cow, eive and the sow, if con 
ception has occurred, the corpus luteum 
develops till mid cycle, as dunng nor 
mal cycle Thereafter, there is no de- 
cline in size and activity, and it conu- 
nues to secrete progesterone actively 
and approximately keep up Co the same 
size until the end of gestanon except m 
the mare On account of effect of the 
progesterone produced by the corpus 
luteum of pregnancy, oestrus does not 
occur in the nonnal course during ges 
tation, though oestrogen is produced m 
abundance chiefly from placenta during 
gestation Regression occurs before par 
turition Dawson (1941, 1946) reported 
that m horse, cat and man, regression of 
the corpus luteum, starts before die end 
of the gestation period 

In the cow, tlie size, shape, and weight 
of the corpus luteum during pregnancy 
more or less remains constant 5 to 6 5 
gm — range 3 to 9 gm (Roberts 1970) 
The removal of corpus luteum in the 
cow during early gestation results in 
termination of tlic pregnancy, followed 
by abortion (Sartons 1919) Hammond 
(1927) reported that in the corpus 
luteum of pregnancy m tlic cow no 
marked cliange is usually noticed with 
regard to colour and size as comparable 
to the corpus luteum of raid cycle 

In the marc, the corpus luteum dc\c 
lops during the c>clc at which concep- 
tion has taken place It docs not conti 
nuc Its nctiMtj as corpus luteum of preg 
nancy but begins to regress at Uic end 
of the first month of pregnancy This is 
replaced b) a new crop of corpon liiica 
whicli Uj'i- diLir origin from a new 
wa\c of follicular dc\cIopmcnL The 


new follicles start appearing at about 
the 23rd day of pregnancy The follicle 
formation is rapid and several follicles 
grow at one and tlie same time during 
the second and third month of preg 
nancy, when there is an abundance of 
gonadotropic hormones in the blood 
Cole et al (1931) and Amoroso et al 
(1948) reported that the new crop of cor- 
pora lutea remain functional until about 
the 150th day of gestation By 200th day 
of gestation the placenta actively se 
cretes progesterone and removal of the 
corpus luteum at this stage does not lead 
to abortion 

Cole and Miller (1935) reported that 
m the ewe the corpus luteum of preg- 
nancy persists until parturition Grant 
(1936) reported that though corpus 
luteum of pregnancy remains until 
parturition, atrophy usually starts 2 to 
3 weeks prior to it It appears from tlie 
work of Cassida L IVarwick (1945) that 
at the end of the second month, preg 
nancy in tJie cue may continue even in 
the absence of corpus luteum 

In goats total icmoval of the ovary 
oi of the corpus luteum alone, during 
the middle or late phase of gestation, 
usually lesults in abortion 

Corner (1921) reported tliat in the 
sow rapid degeneration of the corpus 
luteum occurs at parturition In the 
bud), corpus luteum is necessary for 
nidation and also for maintenance of 
pregnanej In pseudo pregnancy of 
bitdics houcicr, the regression of the 
corpus luteum commences earlier as 
compared to tliat of pregnanc) Mulligan 
(1912) reported that m the pregnant 
bitch die morphological structure of the 
corpora lutea is maintained till the end 
of gestation period BrambeU (1956) re- 
ported that in the bitcli tlic functional 
acUMty of die corpora lutea is uplo 
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mid'gcstatiou and ihcrcaficr it is follow- 
ed by slow rcgi’cssion. 

Gross (1936) reported tliat if the ova- 
ries arc removed in the pregnant cat 
uplo 16 days of gestation, it results in 
abortion but if oophorectomy is per- 
formed at 40 days or later, tlie foetuses 
arc carried to full term, Dawson (1941) 
reported tliat in the cat gradual regres- 
sion of tire corpus lutcum during preg- 
nancy sets in :itcr 20 days. 

ENUCLEATION OF CORPUS 
LUTEUM 

Cattle breeders are always keen to 
have tlieir stock bred in good time to 
reduce the inter-calving period. But in- 
numerable difficulties are always experi- 
enced in tire maintenance of good ferti- 
lity. Factors responsible for subfertility 
and infertility are innumerable and in 
a number of instances the assessment 
becomes difficult when apparently every- 
thing appears to be normal. If after 
parturition, the first oestrus is not exhi- 
bited by the cow or buffalo within a 
stipulated period of 2 to 3 months, the 
fanner gets ^vorried and in the absence 
of any other clinical evidence except 
the anoestrous condition, the Veteri- 
narian is also confused with regard to 
diagnosis and remedial measures. 

On the assumption that retention of 
corpus luteum in the ovary is responsi- 
ble for the suppression of oestrus, the 
veterinarian is tempted to enucleate 
corpus luteum in cows and buffaloes in 
tlie absence of any otlier effective mea- 
sures to induce oestrus and ovailalion. 

Veterinarians all over tlie ivorld since 
1950 adopted tliis method of enuclea- 
tion of corpus luteum as a treatment to 
alter the hormonal balance and effec- 
tively bring about changes to combat 
various reproductive disorders. Based on 


the personal experience of the authors 
and available literature on the subject 
the advisability of such a treatment is 
discussed. 

Due to ivide variations in the clima- 
tic conditions and plane of nutrition, a 
large number of animals are ■ annually 
reported to the Veterinarians either as 
subfertile or infertile and in .the 
absence of any other clinical evidence 
except that there is persistent corpus 
lutcum in the ovary, large number of 
Veterinarians do enucleate the corpus 
luteum to bring the animal to heat. 
Results however are not very encourag- 
ing and in the absence of the difficulties 
of folloiv up in such cases nothing much 
is gained except that the enucleation is 
done. Authentic records on such type of 
ivork are very few. 

Roberts (1956) mentioned that ano- 
estrus condition may be expressed in 
two trays viz. (1) presence of a hard cor- 
pus luteum or corpora luiea in one or 
both the ovaries, . (2) Cotvs having small 
inactive ovaries wii a cheesy feel and 
no functional corpus luteum palpable 
per rectum. 

Great variations are usually noticed 
in the size and consistency of tlie corpus 
luteum depending on the stage of 
oestrus cycle and pregnancy. A Veteri- 
narian not only should observe large 
amount of slaughter house material to 
get himself acquainted with the various 
types of corpora lutea, their location, 
size, consistency and the depth to which 
it is embeded in the ovary. 

Herrick (1952) reported his observa- 
tions on 36 cases of enucleation out of 
ivhidi oestrus occurred in 29 cases in 
two to seven days period. 

Neilson ef a! (1954) reported that 
heat was induced in 5% cows ivithin 56 
hours and the conception rate of 50% 
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was obtained on breeding these cows on 
induced heats Hancock (1948) reported 
his observations on seventy co^vs that m 
35 co^vs oestrus occurred within two to 
seven days on enucleation of corpus 
luteum Ten cows of these became 
pregnant to service on induced heat 
Sohoni (1967) observed that in bulfaloes 
heat IS induced in 4 to 7 days after 
enucleation of corpus luteum in about 
seventy five per cent of the cases Haberg 
and Fodgegand (1952) reported on their 
experiment that 59 9%, cows came on 
heat witfiin eight days after enucfea 
tion Jacobson and Teige (1956) investi 
gated 2746 enucleation of corpus luteum 
from cows and heifers with clfnically 
normal genitals They divided the ma 
terial m two groups (1) Animals euu 
cleated once (2) Animals in which euu 
deation of corpus luteum was done on 
two or more occasions 

The greatest number of animals came 
in heat on the 4th day of enucleation 
while the conception results have shown 
higher tendency of success on induced 
heals occurring on the third day Heats 
expressed on die seventh day of enudea 
uon of corpus luteum showed better con 
cepuon rates than for heats in first six 
days 

Amongst animals previously insemi 
nated oestrus was induced on enudea 
tion of corpus luteum in 93 4% 
Amongst the animals not previously 
inseminated oestrus was induced m 
87 7% 

During periods 1 7, 8-21, 28 29, 29 50 
days after enucleation oestrus appeared 
on an average 62 5%, 9 7%, 17 7% and 
8 2%, respectively 

Subfcrtility or infertility conditions 
in whidi enucleation of corpus luteum 
IS practised with a slender hope that 
the rcoim ^ ammai to oestrus oiay 


cause recovery In view of this, indica 
tions and contra indications are dis- 
cussed as under 

Contra Indications 

1 To induce heat tn anoeslrous 
conditions in cows and buffaloes A 
number of cows and buffaloes are 
usually brought to the A I centres or 
veterinary hospitals with the history 
that the animal has not shown the first 
oestrus even 4 to 6 months after partu 
rjfioji Jn buSaloes it may even extend 
from 8 to 12 months In the absence of 
any other symptoms Veterinarians do 
feel to enucleate corpus luteum in such 
a condition Success is however depend 
ant on the type of corpus luteum its 
consistency and location 

If the corpus luteum is functional, it 
IS easier to enudeate But if it is hard 
and well embeded m the ovary it be 
comes very difficult to dislodge On 
enudeation heat may be induced m 
certain number of animals depending 
on the type of corpus luteum and pitui 
tary response When a functional corpus 
luteum IS properly enudeated, the level 
of progesterone i$ suppressed and the 
anterior pituitary is jolted to release 
FSH whidi in turn induces the follxcu 
lar development Hovsever, it is not very 
certain if such an induced heat would 
be ovulatory It should be remembered 
that heat can be induced in ovarecto* 
mised rats without any relation to 
oestrus phenomenon On complete 
enucleation of a functional corpus 
luteum It takes about 3 days for heat to 
occur The time may vary from case to 
case 

When subfcrtility due to anoestnis 
<^ndttion becomes a herd problem it is 
nsky to apply tlie enudeation measure 
on a mass scale ivhtch may prove 
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dangerous, ll is ahv.ays better to remove 
the cause rtilhcr than to attempt to 
enudeate corpus luteuni. 

2. Pyometra 


dition tor expulsion o£ the mummified 
foetus. A prolonged stimulus to uterus 
and cervix is essential and as such it is 
advisable to administer repeat doses oE 
synthetic oestrogen. It takes long tor the 
mummified foetus to be expelled. 


In tbis condition the corpus lutcum 
usually persists and there is great temp- 
tation tor its enucleation. By removing 
corpus luteum the animal may come to 
oestrus leading to relaxation o£ cervix 
and consequent stimuli to uterus re- 
sulting in expulsion oE pus. This occurs 
due to the iullucnce oE naturally occur- 
ring oestrogen due to induced heat. But 
the duration oE heat is limited Erom 12 
to 2-1 hours only and there after owing 
to the tormation oE corpus luteum tlie 
progesterone activity produces contran 
effects leading to the quiescent state o£ 

uterus and dosure o£ the cervix The 

effect o£ the naturally occurring oes r^ 

gen is only Eor the duration o£ few 
lours to a Ly and in case o£ pyometra 
it is necessary to have the effect oE 
oestrogen for a longer duration torn a 
few dfys to a week so that the ^ 

terial is properly drained and repaiis 
to endometrhim also ensured m good 
time It is therefore advisable diat in 
su“h a Edition instead o£ removing 
corpus luteum and ringing the animal 
to induced heat, it is e , j 

enudeate but to ™ke use o£ syml „ m 

oestrogens Eor prolonged effects. Mor^ 
oestrogen n „£ uteri and 

spread oE iuEecuon. 

3. Mummiftcotion 

In such a condition, iE corpus luteum 


4. Maceration of the foetus 

It is not at all advisable to enudeate 
corpus luteum although in absence o£ 
any other measures veterinarians 
do resort to enudeate corpus 
luteum. It is risky to do so on account 
of infective condition of the uterus and 
there is every possibility for the spread 
of infection. It is therefore advisable to 
use repeated doses of synthetic oestro- 
gens in addition to antibiotics rather 
than to enudeate corpus luteum. 

5. In suspected cases of early 
embryonic deaths 

In such a condition it is doubtful, if 
induced heat due to enucleation of 
corpus luteum can prove effective in 
restoring tlie female to normal repro- 
ductive efficiency and to bear the con- 
ceplus. Attempt should be made to eli- 
minate the causative factors. 

6. Infertility Treatment 

On many occasions it becomes diffi- 
cult for the Veterinarian to find the 
exact causative factor. Under such cir- 
cumstances a number of Veterinarians 
do enudeate corpus luteum with slen- 
der hopes that the induced heat may 
bring about regeneration of the endo- 
metrium. This is not correct and if done 
repeatedly it may damage the ovar>’. It 
should always be remembered tJiat 
infertility is just a s>-mptom which is 
common to a number of diseases. 
Attempts should therefore be made to 
eliminate the causative factors. 


15 
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7. Cystic Corpus Luteum 

It is difiicult to diagnose this condi- 
tion and it is much more difiicult to 
enucleate the cystic corpora lutea. 

8. The treatment of 7nelritis and 

endometritis 

In practice, veterinarians do resort to 
enucleation of corpus luteum as a mea- 
sure in treating cases of metritis and 
endometritis. In cases of acute metritis, 
it is not at all advisable to enucleate 
since the condition may flare up. In 
chronic cases of endometritis pro- 
longed stimulus to the cervix and 
uterus is necessary for evacuation of the 
contents and for regeneration of the 
endometrium. Naturally occurring 
oestrogens liberated during induced 
oestrus due to enucleation of corpus 
luteum are not very effective being 
available for a very short duration. It is 
therefore advisable to use repeated 
doses of synthetic oestrogens concurrent 
to the administration of antibiotics or 
chemotherapeutic agents rather than to 
depend on a transient heat induced by 
enucleation of corpus luteum. It is 
necessary that the veterinarians should 
refrain themselves from such an irra- 
tional measure. 

INDICATIONS 

1. To induce abortions in heifers and 
cows served by undesirable bulb 

In natural breeding many a times 
sucli accidents are likely to hap- 
pen and favourable results have been 
observ’ed in females tvhich arc induced 
to heat by enucleation of corpus luteum 
ratlicr tlian by synthetic oestrogen for 
prolonged periods. 

2. To induce heat in a group of 
cows at one and the same time and 
breed them by artificial insemination 


from the semen of high quality progeny 
tested bull under controlled breeding 
conditions. 

In certain countries of the world like 
New Zealand, breeding activities are 
restricted to only certain montlis of 
the year. In order to breed a maximum 
number, in a short span of a week or 
two in a herd, the Veterinarians Import 
semen from valuable bulls and resort to 
enucleation of corpus luteum on a mass 
scale and inseminate them at induced 
heats. This way the calvings occur in 
Hush season when there is plenty to eat. 
It IS difficult to say as to the degree of 
the success but die New Zealand Vete- 
rinarians claim that the results are fair- 
ly satisfactory. 

Technique for enucleation of 
corpus luteum 

The Veterinarian should prepare him- 
self first by clipping nails properly and 
as far as possible by using armed sleeves 
and protective clothing. Preferably 
thin hand glove should be used in order 
to guard against possible injuries to the 
rectum that are likely to occur during 
pressure induced on the mucus mem- 
brane ivhile dislodging the corpus 
luteum from its base. 

Before enucleation the Veterinarian 
should obtain all possible history parti- 
cularly dates of previous services and 
actually examine the animals to confirm 
that there is no early pregnancy and 
gestational oestrus. The following pre- 
cautions would be necessary. 

(i) Correct history ivith regard to 
calvings, date of last calving, last seen in 
oestrus. 

(ii) Actual examination to confirm 
diat the animal is not pregnant. 

(iii) Condition ot the uterus. 
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(iv) "Whether there is presence of 
functional corpus luteum? Can it be 
enucleated with case? 

(v) To ascertain if the cow or buf- 
faloe is at the prime of her lactation and 
is very heavy yielder. 

Procedure 

There are two ways of enucleating 
the corpus luteum in cow and the buf- 
falo, (1) by applying uniform pressure 
with the finger tips by holding the 
ovary (2) by enucleating the corpus 
luteum with the thumb or the index 
finger by applying pressure at the base. 
Enucleation of corpus luteum should 
not be done after heavy feeding or wa- 

REMOVAL OF CORPUS LUTEUM 



RIGHT METHOD 




tering or when the animals arc about to 
be milked. The animal should be pro- 
perly secured in crate or tied in stable. 
It should be done in standing position. 
The Veterinarian should properly lub- 
ricate his gloved hand with soft soap 
and water. The glove sliould fit in very 
well and end portions of the fingers 
should not be loose. The lubricated 
hand should then be passed into the 
rectum and on ascertaining the condi- 
tion of the uterus and confirmation of 
diagnosis, he should palpate both oiaries 
very carefully and locate the corpus 
luteum. TJjcreaftcr the ovary should be 
properly grasped in llie fold of the rec- 
tal wall between the fingers and the first 
knuckle of iJic thumb and thereby caus- 
ing pressure at the distal end or base of 
the corpus luteum. If it is a functional 
corpus luteum It will easily be dislodg- 
ed from tlie base and fall Into tlic peri- 
toneal cavity. The tip of the index 
finger should be kept in the crater for 
about 20-30 seconds to chock haemor- 
rhage. if it is ratlicr liard and in regres- 
sing stage, undue pressure shall have to 
be exerted. For easy nunipulation, it i\ 
absuUucly essential that the rectal fold 
in \%hich the o\ar>' is cauglit should l)c 
as louse as {iossible. If the rectal wall U 
tense, it ssill be dUncult to induce priv 
j>cr pressure and it nu) also cause dam- 
age to the rectal wall. When one is cer- 
tain that the corpus luteum lus been 
dishxlgcd from the o\ar>. care should 
be taken to dhK<<!ge it in the {>eritonral 
cavit). If ser> undue and lurd pteisurc 
i> ucte^vlr^ »t is l>eUer not to etuitleatc 
for fear »•£ lUuugc to the rectal s^all as:d 
the oval). 

cvmplieatlaiis os a resoiC <t/ 
eoudcaUca oi corpua lutetmt 

(IS 

cckUI u.'.d wv.',* 

aic '-*a.ur JL J 
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exerted on the rectum during enuclca* 
tion of corpus luteum. Injuries may 
lead to haemorrhage in \^rying degrees. 

(ii) Abortions 

In the absence of proper history and 
when co^vs are running on pasture free 
\vith a bull, it is likely that early preg- 
nancies as that of 4-5 weeks may be 
missed and in such cases, if enucleation 
is done it may lead to abortion. A num- 
ber of instances are on record under 
Indian conditioirs that such an enuclea- 
tion from 4-5 weeks has led to abortions 
in' cows and buffaloes. 

(Hi) Adhesions 

Adhesions frequently follow the 
rough handling of ovaries during enu- 
cleation, If the enucleated corpus luteum 
is dropped in tlie ovarian bursa, it may 
cause severe adhesions with likelyhood 
of closure of the fimbriated extremity 
(ring adhesion) of Uie fallopian tube 
leading to permanent sterility. How- 
ever, this is dependent on tJie degree of 
adhesions. Adhesions may remain only 
as bursal and occlude the fallopian 
tubes. 

(a) Adhesions between ovary to bursa 

This may occur in a number of cases 

(b) Adhesions of the bursa and 
occlusion of the tubes 

The enucleated corpus luteum may 
drop in the ov.irian bursa and may re- 
main tliere. Blood coagulation may 
form inside tlic bursa and the surface 
of tlic enucleated ovary may get itself 
attadicd to the buisa and cause occlu- 
sion of the tubes. If there is any infec- 
tion at tlie same time eiUicr ascending 
or descending from tlic uterus or abdo- 
minal cavity, it may lead to salpingitis. 
Springs (1&15) examined 1250 infertile 
co^^s and heifers and found fifty cases 
of adhesions. Moberg (1951) reported 


that the pathological changes in fallo- 
pian tubes and ovarian bursa may occur 
as a result of complications of removal 
of corpus luteum leading to bursal ad- 
hesions. Ovarian adhesions caused due 
to rough manipulation of the ovary dur- 
ing enucleation of corpus luteum or 
massage treatment is a common cause 
of permanent sterility. Deshpande (1963) 
observed tlie incidence of bursal adhe- 
sions as 12.5% in the slaughter house 
material of Murrah buffalo genitalia. 

(iv) Bleeding from the ovary 
This occurs in almost all tlie cases 
after removal of corpus luteum. The 
amount of blood may be anything from 
few ounces to a pound or even more 
which accumulates slowly into the peri- 
toneal cavity. In some cases bacmo^ 
rhage from the ovary may continue due 
to defective coagulation of tlie blood. 
Animal getting feed with a very high 
oxalate content •which leads to depres- 
sion of calcium level in the blood witli 
consequent tendency to haemorrhage 
and defective formation of coagula. In 
Sweden, during autumn the cattle are 
fed on sugar-beet leaves whicii contain 
a high percentage of oxalate and tlic 
Veterinarians in that pait liave to be 
very careful in enquiring tlie history 
and not to adopt enucleation in sucli 
cows fed on feeds rich in oxalate con- 
tent- In India, the paddy straw contains 
high level of oxalates and as such care 
also should be taken to avoid removing 
corpus luteum from cou'S and buffaloes 
in arc-is where paddy straw is the main 
component of the cattle feed. Teige 
(1955) considered that fatal haemor- 
rhage on enucleation of corpus luteum 
can occur only in the absence of normal 
levels of prothrombin content in the 
blood. The amount of the bleeding i-s 
dependent on the type of corjius luteum 
enucleated. 
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Hackliansen (1950) divided this condi- 
tion in five groups, (i) Bleeding due to 
removal of functional corpus luteum. 
(ii) Bleeding due to removal of persis- 
tant corpus luteum. (iii) Bleeding due 
to removal of pregnancy corpus luteum. 
(iv) Bleeding due to removal of corpus 
luteum in pyometra. (v) Bleeding due 
to removal of cyst. 

In his first experiment there were 
twenty-five cows between tlirce and 
eleven >cars witli functional corpora 
lutea for enucleation. Some cows show- 
ed rise of temperature, high pulse, 
restlessness and exhaustion after removal 
of corpus luteum. These cows were 
slaughtered between nine to tliirty-two 
hours bn'*' enucleation. In three cows 
there was one litre of blood: in seven 
cows there were two litres and in Uic 
remaining fifteen cows three litres of 
blood. 

In the second group there were tln'rty 
two cows between three to twelve years 
of age having persistent corpus luteum. 
'They were slaughtered between two to 
iliiriy-six hours after removal of corpus 
luteum. In two emvs the quantity of 
blood w.rs one litre, and in the rest from 
a few ml. to lialf a litre. 

In the tliitd group there were four 
cows between three to nine years of .age 
with pregnancy corpus luteum. On 
cmiclcaiion, there was rise of pulse, ac- 
celerated respiration, restlessness and 
exhaustion. In one case there were 
s)jnptoms of abortion. Thc^' were 
sLaughtcrwl bci'vccn lucniv to thins 
hours after removal of corpus luteum. 
The blcciling in one was four 

litres, in luo six litres and in one scscn 
litres. 

In the fourth group, there were thir- 
teen cows between three to nine scars 


of age having pyometra. On enucleation 
of corpus luteum, tliere was rise of pulse, 
accelerated respiration, resdessness and 
exhaustion. In nine cows resdessness be- 
gan after seven hours. On enucleation, 
they svere slaughtered betrveen eighteen 
to nventy-eight hours. In all the cotvs, 
bleeding was to the extent of about four 
litres. 

It can be gathered from the above 
experimental tvork that bleeding invari- 
ably occurs from the ovary on enuclea- 
tion of corpus luteum. The degree how- 
ever will differ depending on the type 
of corpus luteum enucleated. 

In most cases bleeding will be very 
trivial and stops very soon due to. co- 
agulation. The first symptom of pi^ofasc 
bleeding is restlessness, and tympanitis, 
which may occur in an hour or so after 
enucleation. This may cause irritation 
of the peritoneum, which may interfere 
with normal ruminal .mo\cincnts re- 
sulting in tympany, In most cases .tym- 
pany will disappear in about an hour or 
two without any complications. Fatal 
bleeding may also occur. Tcigc (1955) 
reported the incidence of fat.il haemor- 
thaec as 1 : 1000. Stener (1955) described 
orarian colic after removal of corpus 
luteum. marked restlessness, striking 
the alxjomen sviih hind feci, Iving on 
one side and again sLinding up, arched 
hack, raising of tail, suspended rumirj.i- 
cion and fall in milk yield. He mentions 
that these ssmptonis in.w pass off ia an 
hour or so but in some cases m ty last 
cs'cn for a tbv The coHcy symptoms are 
avvociated wills tympany and intcrn.d 
bleeding whicli rna\ end fat-illy. 

Scsctc bleeding mav be indio'eil by 
sudden weatncis. s.hiscring, pale muc- 
ous merabra.nes. s->rak puhe. ismp.snr. 
coHcv fuir.s. a.n.xi'jui and tcrd-r.erf 

to lie pioiime. Cceuc ( 15 ^ 2 ' a 
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correlation of fatal cases with the state 
of nutnuon level The chances are 
more amongst the heavy milkeis 

Sohom (1967) reported on his expen 
ence at the Government Milk Colony, 
Aarey, that there ^vas no fatal bleeding 
or symptoms of tympany on the removal 
of corpus luteum in buffaloes Sane 
n953) reported two cases of fatal haemor 
rhage in heavy milking Murrah bufhi 
loes as a result of enucleation of corpus 
luteum Marked tympanitis restlessness 
pale mucous membrane and cold extre- 
mities were the predominant symptoms 

Treatment In cases of excessive 
bleeding 

(a) Iniections of normal salme and 
calcium borogluconate may be given 

(b) Vit K and coagulin may also be 
tried 

(c) In threatened conditions ligature 
to the ovarian blood vessels may be done 
by surgical intervention per vagina 

(d) Blood transfusion upto about five 
litres may be given 

(v) Fibrosis of the ovary 

Fibrosis may result due to undue 
compression of the ovary in trying lo 
dislodge hard corpus luteum If the 
enucleation is done too often it may 
lead to fibrosis of the ovary If cnucln 
tion of corpus luteum is done, the par 
ticular ovary should not be subjected lo 
repeat removal 
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Chapter 19 


Ovulation, Fertilization, Implantation, Gestation, 
Placenta and Placentation 


OVULATION — FERTILIZATION 

Fertilization is tlie union of a viable 
ovum and spermatozoan. After ovula- 
tion the discliarged mature ovum is car- 
ried by the sweeping action of tlie fim- 
briated extremity of the fallopian tube 
and if the mating has occurred in good 
time,^ the spermatozoa are present at 
the site of feitilization to fertilize die 
viable ovum. In most of the mammals 
the union of ovum and sperm usually 
occurs in the pavilion of oviduct. The 
ovtiin after its release from die Graafian 
follicle is surrounded by granulosa cells 
corona radiata. Disintegration of 
these cells occurs due to the hyaluroni- 
dasc present in the galea capitis of 
spermatozoa (Blom S: Anderson, 1905) 
which dissolves the intercellular con- 
tents that makes penetration of the 
sperm easier. Normally only one sperm 
is necessary’ for fertilization, but widiout 
a total optimum concentration die con- 
ception rale declines. Observations show 
that, if insemination is done by a s.am- 
ple of semen containing less than 10 mil- 
lion spcrm/ml, conception rates drop 
even though dicorctically only one 
spenn is necessary- for fertilization. 'I'lns 
evidently proves lh.it there is a ciimulj' 
live effect of the sperm concentration at 


the site of fertilization. Walton (1933) 
denionstmted that basically fertilization 
was dependent on the number of sper- 
matozoa deposited in the female tract. 
All the spermatozoa do not reach the 
fallopian tube but the greater the num- 
ber deposited on ejeculatioii or insemi- 
nation, larger number reach the site of 
fertilization. Whatever be the number 
of sperms deposited in the vagina after 
ejaculation, till tlicy reach the pavalion 
of the oviduct, a large number are held 
up at several places in genital tract such 
as vagina, cervix, body of the uterus, 
both cornua and fallopian tubes with a 
progressive loss during transit. Cheng 
and Casida (1918) reported failure in 
conception in rabbits inseminated with 
less than 20,000-100,000 spermatozoa per 
inseminaUon. Willct and Larsen (1952) 
reported a decline of 0.G% conception 
rate in cows witli decline of each mil- 
lion from 120 million to -lO million. 
Rapid decline in conception rate of 
3.6% occurred below tliis level. 

Random movements of the sperm 
bring Uiem in contact with the ovum 
and they congregate around it. It has 
not been j)rovcd if this is due to the 
leal chcino-taxis. But Uie secretions of 
ova in certain species serve to trap the 
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sperm. The sperm swim in a spiral path 
and when diey come across a solid body 
like that oE ovum, tliey move towards, it. 

A positive tactile response (tliigmoLTXis) 
keeps the sperm head attached to the 
ovum. After dissolving the cells oE 
corona radiata the spermatozoa attach 
to die zona pelludda. If the spermatozoa 
come in an oblique direction toivards 
the egg, the contact flattens out the spi* 
ral which keeps tire sperm head without 
penetmtion, but, if tbe sperm appro- 
aches tbe ovum in radial direction 
penetration does occur. Only ^ moti c 
spermatozoa are cipable o£ making the 
attachment, then the sperm penetrates 
the zona pellucida and apparently comes 
'.'to rest against this membrane. On the 
surface of egg, a cone or a long 
oE cytoplasm is formed with which a 
sperm head comes in contact. The cone 
then retracts and draws the sperm into 
■the egg engulfing it. Sometimes more 
•than sperm may get entry intp P«.- 
-Vitelline space, and tW* “''dinon s 
known as p olysper my:. However the 

development . nd .he 

ends. Usually the tail is shed off and he 

sperm head (male 

rotates and advances towards the female 
pronucleus. The union 
male mid female pronucle. , 

die formation of a zygote * , 

compliments of chromosomes. I <ak« 

'licarly eleven hours for complete pro- 
cess of fertilization in mbb.ls (Austin 
and Bishop, 1957). 

The spennatozoa looses its 
penetration in the mum mum ^ 
comes impervious to any o i P 
followinrthc nnion; the TCt™ h«J^ 
which becomes the true P™n“^ 
unites with female pronucleus On fo 
mation of the zygote actual cell duision 
commences. Tn most .animals it tak« 
days tor the fertilised maim to reach the 


uterus. By dus time the zygote deve- 
lops to many celled (96), morula stage 
of segmentation. - 

The site of semen deposition varies 
in different species. In the cow and ewe 
semen is deposited in anterior vagina 
and cervix after ejaculation. In the 
mare, sow and bitch semen is mosdy 
deposited witliin the cervix and utenis. 
In sow and bitch vagino-uterine waves 
during coitus facilitate intrauterine de- 
position of semen after ejaatlation. 

In the transportation of sperm, mus- 
cular contractions of the vagina, cervix 
and uterus are primarily important. 
'The waves of contraction are antiperis- 
taltic. Other factors sufh as cliemotanis 
etc. are also accountable. Millar (1952) 
demonstrated that in consequence of 
female orgasm, negatiye picssiire dete- 
lops in the uterus which facilitates 
Tapiti passage of semen through the 
.uterus. When the sperms re.ich the apex 
'of the uterine cornua, further transport 
in the fallopian tubes is dependent on 
the motile action of cilia and the seg* 
inebtal' contractions of the fallopian 
tubes. 


Sperm can live for a limited time in 
tlie vaginal passage and they do not sur- 
vive for more than 6 to 12 hours. The 
cervix is considered to be an ideal site 
for survival of the spermatozoa. This is 
favoured due to characteristic mucus 
secreted during oestrus. Sperm survival 
is very poor in the genital tract of the 
female which is not in heat. In most of 
the animals die viable spermatozoa will 
survive in the cervix for about 3&-i8 
liours or even longer. .Maximum concen- 
tration of die sperm is usually found in 
the cervLx as compared to uterus. 
.Vndcisou (1922) reported dial the stal- 
lion spermatozoa can live less dian 0 
hours ill the vagina and for about 1- 
hours in the uterus. Sperm transport in 
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the female genitalia is very lapid Van 
Demark and Moeller (1951) reported 
that in the co^v, the sperm to reach the 
fallopian tube takes 2 5 minutes after 
insemination Rao et al (1960) reported 
in buffaloes that it takes only 4 minutes 
for the spermatozoa to reach the fallo 
plan tube after insemination Stark 
(1949) reported that in tlie ewes, it 
takes 6 minutes after natural mating 
Van Demark and Hays (1952) reported 
that non motile and motile spermatozoa 
take the same time and the transport is 
rapid to the site of fertilisation 

The life of the spermatozoa and ovum 
IS of a short duration and as such 
chances of fertilization are greatly 
dependent on the time relationship be 
tween ovulation and insemination or 
natural service In domestic species such 
as mare, sow and bitch, in which oestrus 
continues after ovulation, late service or 
insemination may become futile owing 
to the short life of the ovum In the 
cow, since ovulation occurs few hours 
after the end of oestrus, the effects of late 
insemination arc not very marked when 
inseminations are done widiin a reason 
able time at the end of oestrus or within 
a few hours after the cessation of oestrus 
Barrett (1948) showed tliat cows mscmi 
nated 2 to 4 hours after ovulation, had 
a conception rate of 75% and all the 
embryos were normal at 35 days In 
cows which were inseminated G 12 hours 
after ovulation the conception rate avas 
60 to 75% but only 30% of the embryos 
were normal at 35 days, which shotas 
that there is perceptible dcacasc dur 
ing nidation and further progressive 
development Cows whicli were inscmi 
nated 12 hours alter ovulation resulted 
in low conception rates and with hardly 
any normal embryos It can thus be 
gathered that in cows the unfertilized 
ovum can remain viable for 2 to 8 hours 
onl> and thereafter tlic aiability is 


lapidly on the decline and degenerative 
changes begin In case the ovum is not 
fcrulized it fails to divide normally and 
degenerative changes occur, as it passes 
down through the fallopian tubes The 
unfertilized ovum is fragmented ui 
q^tOplasmic segments of unequal size 
and this fragmented ovum many a 
times may resemble a fertilized ovum 
The unfertilized ova completely dis 
appear through the uterus by disinte- 
gration or phagocytosis 

IMPLANTATION 

The fertilized ovum descends down 
the fallopian tubes and it has a loose 
shell while it enters the uterus The 
early cleavage of the zygote is completed 
m the fallopian tube and the young 
embryo consisting of 8 to 16 cells or m 
the blastocyst stage enters the uterus 
for permanent attachment There is no 
abundant yolk in the mammalian egg 
which supplies energy for the growth of 
young embryos It is therefore necessary 
for the mammalian young to draw its 
nutrients from the uterus proper 

Implantation of the embryo can be 
said to have occurred when it gets a 
firm hold in tlie uterine lumen and 
thereafter it does not float freely in the 
uterus On arrival in die uterus, the 
embryo is dependent on the uterine 
secretions for obtaining necessary 
energy The glands of die uterus secrete 
uterine milk’ composed of proteins, fat 
and traces of gljcogcn The young cm 
bryo derives its sustenance from the 
uterine milk and the cellular debris 
from die epidichal lining of the uterus 
until Its stage of implantation ind unul 
the formation of permanent placental 
connections with the nntcrnal circula 
tory system 

The fertilized ovum arrives in die 
uterus at a stage when proliferation of 
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Ihc cmloiiicirium has occurred under 
the inlluence ot the piogestcione. On 
arrival, llie ferlilised ovum lies free 
wilhin the lumen of the uterus and it 
continues to divide there. 1 he cellular 
division further continues and a civity 
filled with lltiid, develops in the centre 
of tlic developing zygote, when it 
becomes a blastocyst. During tins stage, 
it has an outer spherical layer of Hat- 
tened cells tlic trophohlast and a clump 
of cells attaclied internally to form he 
inner cell mass. At about '1"^ 
zona pellucida disappears and the t 
phoblastic cells get attached to the 
endometrium. 

The fertilised ovum is 

pendent on its own e„X 

Ld partly on the secretion he «.do 
raetrium caUed uterine milk for its 
growth and division. 

At this stage the 
develop which serves to pro 
don to the foetus as orpn 

me“tdlieved ““ the"'close approxima- 
ZtZ pJenta. «hh the end^- 
trial capillaries keep^^^^^^^._^^ 

conunuity with the to - of 

The area involved and ‘ 

contact varies from *Pee‘e period 

There is an interval ^ and 

between the formation o jjpr- 

full development of Uic P ^^^^ 

j^^f^llndT^S-hhiii^ — 
lumen when there is no close connee 
tion with Uic uterine wait. 

Hormonal eQect 

Tn the process of hiiph'"^!“'’J,;^. 
gesterone is actiiely eonccnied m del 

Lining die F^P -„“rbct " 

in the uterus. 1 lu- - im- 

gcsieronc of progcsicronc 

portant than the Icscl ot p o 
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alone. During the progestational period 
the muscular activity and tone of the 
uterus is considerably decreased whicli 
helps to retain the blastocyst in the 
uterine lumen. Increased vascularity 
.also develops to provide rich blood sup- 
ply to the uterine epithelium. In addi- 
tion to this nutritive material chiefly 
composed of glycogen and fat accimu- 
lates in the uterine epithelium. This 
combined with cellular debris and 
extravasated leucocytes in the lumen of 
the uterus forms the histotrophe i.e. the 
uterine milk. This provides nourish- 
ment to the embryo in the early period 
of its uterine life before the chorio- 
allantoic placenta is established. 

In the rabbit from 80 hours after 
coitus, the histotrophe plays a vital role. 
In the sheep it is from about the 9th 
day. 


Course of implantation in farm 
animals 

In farm mammals the course of im- 
plantation is a gradual process. The 
attachment of the trophohlast to the 
endometrium during the early period 
is very loose. 

Cow 

111 about a week after fertilisation the 
zonapellucida is shed in the early 
blastocyst stage. In a few days thereafter 
tlie blastocyst starts elongating. The 
gastrulation is completed at 13 days. By 
about the 33 days, the chorion fonm a 
fragile aitadimcnt with 2 to 1 cotyledons 
sumunding the loctiis. In a few days 
thereafter the niaienial and foetal tis- 
sues become intimately inter digitated 
and the embryo is nourished by these 
cotsledons. The progressive develop 
me'nt of the cotyledons is presumably 
due to progesterone. 
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Mare 

In die mare it takes about two months 
for tlic implantation to begin even 
though die blastoq'st is quite close to 
the uterine epithelium. By this time it 
reaches the diameter of about 5 cm. 
The blastocyst acquires an albumin 
coat during the third iveek of fertilisa- 
tion preceded by a group of columnar 
cells, the trophoblastic disc, which can 
be seen in the trophoblastic wall of the 
chorion. The discs are concerned with 
the ingesdon of uterine milk, though 
their function is to help the attachment. 
By about the 10th week the vilU from 
die cliorion penetrate into mucosal 
folds of the uterine wall and by about 
’the 14th week implantation' is com- 
pleted. 

Ewe 

The development of the blastocyst in 
the ewe during early stage is similar to 
that in the cow. The blastocyst attach- 
ment may occur even as early as the 10th 
day and as late as 17ih day after fertili- 
zation. By about the third week the 
blastocyst may attain a length of 4 cm. 
(Chang and Rowson, 196S). The cliorion 
expands and fills the uterine lumen by 
about the 18th day whidi brings the 
iroplioblast in close contact with the 
uterine epithelium on the caruncles, 
Evcntu.'illy the trophoblastic cells in- 
vade and destroy the uterine epithelium 
wherever they arc in dose proximity. 
This brings the chorion in indmatc re- 
lationship widi the maternal tissue. In 
the ewe the process of implantation is 
completed by about 4th to 5th week. 

Sow 

The development of the blastocyst is 
more or less similar to diat in thc’cwc. 
In the sow 12 to 24 days period is re- 
quired for attachment after fertiliza- 


tion. In about a week’s time, the zona- 
pellucida surrounding the blastoq'st is 
shed with the result that the tropho- 
blastic cells arc brought in direct con- 
tact with the uterine epithelium. From 
now onwards there is rapid prolifera- 
tion of the trophoblasc. The endoderm 
appears and the blastocyst changes from 
a small spherical vesicle to an elongat- 
ed thread like tube whidi attains a 
length of several centimeters. Through- 
out this early period of attachment, the 
cinbiyo draws its nutrition by absorp- 
tion of the histotrophic or uterine milk. 
The blastocyst in the sow provides a 
long length which enables a very large 
absorptive surface. . 

Duration of pregnancy and , i 
factors involved 

The gestation period varies in diffe- 
rent species. Hoiv’ever considerable 
variations arc also observed .witliin 
spcdcs. A variety of factors are respon- 
sible for causing variadons in the dura- 
tion of gestation. It is usually observed 
that larger die size of species the long^ 
is the gestation period. Differences; bet- 
ween breeds are also observed. It is 
more marked in mares as compared to 
cows, ewes and sows. Within breeds the 
small variations may be due to the mat- 
ing time in the breeding season, influ- 
ence of die season, management and 
feeding practices and also individual 
variations from pregnancy to pregnancy. 

In general, gestation may be defined 
as the period which axtends from ferli- 
Hzadon of the ovum to the expulsion of 
a fully developed and viable calf. In 
the mare and the bitch duration of oes- 
trus is longer with uncertainty of ovula- 
tion time as sucli the exact parturition 
time can not be predicted. ^V^ide varia- 
tions observed hi the marc can be attri- 
buted to delayed implantation^ Tlic 
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duiMlion oC gcslntion is closely related 
lo the breeding season and is marked- 
ly obsersed in seasonal breeders, winch 
is evident by the major number of 
births that ocair at such a time of the 
year when food is plentiful. 

Vaiiations within species have also 
been observed whicli arc related to the 
litter sire. The larger the site of the lit- 
ter the shorter the gestation period. 

Hereditary Factors 

The duration of pregnancy 
diced by heredirary factors, Rollins 
et al (195G) reported tliat the 
of the foetus inherited from both c 
sire and the dam has clfect “'' ‘‘“I p*' 
tation period. RolUns and Howell (195 ) 
also observed in Arabian horses tta the 
sex-linked genes in dams nnd 
have an influence on the gestation 
period. Terrill S: Hazel (1947) , 

?hat the difference in Sesmtion period 
bet:\veen mutton breeds o£ s '■I 
different wool types ^1“ 

genetic factors. Similarly it hy also 
been observed in beef cattle nnd goats 
that the genetic constitution ol me 

tins playfa vital part into 

gestation period. 

It may be cited here that dw 
Friesian cattle have a 
period of 279 days, whereas it is 290 days 

in the Brown Swiss. 

In the hybrids, maternal md"®® “ 
markedly observed. This is evident to™ 

the fact that the mare has g 
period of 335 days while as in ^ 

it is 365 days. The mare carries a hybnd 
for 345 days, which is . but 

the mean between the sp ' 
nearer to her own period o g 
while as the ass carries a i> 3 ver- 

days, whicli is more than die n'er 

age and nearer to her own period 
gestation. 
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It can thus be gathered that the length 
of gestation is controlled by the heredi- 
tary influence and the genotype of the 
dam and foetus. The other possible fac- 
tors may be accounted for to the endo- 
crine meclianism, size of the foetus and 
foetal metabolism. 

Season 

Oiaudhari and Sinha (1951) reported 
in Tharparkar cows that there is a ten- 
dency for the gestation period to be 
lower during the period between the 
end of winter and beginning of summer 
and also between the end of rainy sea- 
son and beginning of winter i.e. when 
the climatic condidons are fair. The 
length of gestation period in male and 
female calves tends to be longer wheri 
calving is due in rainy season. Brakel 
et al (1952) reported that cows freshen- 
ing in winter have a longer peri^ of 
gestation than those in summer. They 
also observed differences in the durmion 
of pregnancy between spring i.e. Mardi 
to NfA’ and Autumn i.e. September. 
October and November calvers. For 
calves bom in the spring, the duration 
ot pregnancy on an average .-.0 
days longer than those born in autumn. 
Kohli and Suri (1957) reported in 
Mariana catde that the longest gestation 
period both for male and female foet- 
uses was of 297.1 ± 3.2 days and 293 ± 
1 8 days during October calvings. The 
overall average reported was 290.73 + 
0 91 days. Singh et al (1958) reported in 
Tharparkar cows, that there was no sig- 
niffcant effect of the year and season of 
calving on the length of gestation period 
of both sexes. Clegg (1959) summarised 
that the effects of breeding season on me 
lenetli of gestation period arc primanly 
associated with the available nutnenls 
in the environment, to which me am 
is exposed during me period ot ges 
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tion Rao (1966) reported in Malvi cat 
Lie that the winter bom cahes were 
carried for 282 69 spring cahes foi 
283 35 summer calves for 285 11 days 
and calves during fall season i\ere cai 
ned for 285 25 days Hadi (1966) re 
ported in Deoni breed that male calves 
bom during November to rebruary 
(winter months) were carried for 285 76 
days and females for 284 43 days For 
calvings tint occurred from March to 
June (summer), the male calves were 
carried for 28197 days and the females 
283 71 days For calvings occurring 
from July to October (rainy season) he 
reported that the male calves were car 
ned to 28176 days and the female 
285 15 days In Gir coms Dangc (1969) 
observed that gestation period was 
shortest (283 22 days) during winter 
and longest (283 37 days) during rainy 
season Longer gestation periods — 
285 21 dajs for male and 283 00 days m 
ftmak vvcit observed in spring and 
summer icspcctively vs here as shorter 
gestation pciiods — 282 13 days for 
male and 282 23 days for female were 
observed during summer md rainy 
seasons lespeciively These diffcienccs 
on account of seasons ivere' non sigiiili 
cam Rajalu md Rno (1966) icjiuttcd 
observations on Ongolc cows that the 
male calves born in February June and 
December were carried foi a longer 
period than those of M irch April and 
October Female calves were carried for 
a longer period m January July and 
Augiistnud shortest iii Fcbruiry March 
and September I or both sexes coinbm 
ed the gcstuion period \\~\$ longest in 
June nul December and lowest for 
March Miy September and October 
The differences were significant. 

Ragal) md AsVer (19 »l) re^ioricd 
that in Egvpti m Inillaloes tlic mumlt of 
calving Iiad a si^mficiiu effect on the 
length of gestation period /Vrunaclialam 


et al (1952) reported in Murrah buffa 
Iocs that the month of calving had no 
effect on the length of gestation periods 
Simdai observations were made by 
Nambiar and Raja (1962) in Murrah 
buffalo cows in Kerala ElDessouky 
and Rakha (1964) reported that in 
Egyptian buffaloes the gestation period 
averaged 317 98 + 1 82 days and was 
not significantly affected by seasons and 
month of calving El Sheikh (1967) re- 
ported tliat the gestation period in 
Egyptian buffaloes was significantly 
shorter during the period from May to 
November compaied to the rest of the 
year He also mentioned that during 
winter and spring the buffaloes arc 
better fed since it is the time of the year 
when plenty of clover is available The 
climate during winter and spring 
months is said to be mild 

In the mare delayed implantation is 
considered as the major factor for tlie 
seasonal differences in ilic Icngtii of ges 
talion periods Foals born in summer 
have a shorter gestation period wiule as 
the winter foals have the longest Mares 
that arc bred in late spring after due 
conditioning may stimulate a i ipid 
development of the foetus to start wuh 
It IS not clearly knoivii if implantation 
IS iiiiluenced by seasonal factors m marc 
Howcl and Rollins (1951) reported tint 
in the marc in contrast to cows the 
breeding season has a marked effect on 
the variation of gestation Icngtli Tjic 
inlluencc is to the extent of 11% of the 
total V iriancc Arabian in ires bred from 
December to May bad a gestation period 
of 10 1 da>s longer as compared to those 
bred from June to Novcnibei Duscc 
(1967) reported (on a data obtained from 
1119 Klaidrals or English lialf bred 
marcs) ilic maximum average gestation 
period for mires foiling in June as 310 
diys as compared to the minmnim of 
32S days for those foaling m September 
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lUdcU (1929) icpoitcd that the month 
of conception inllucnccd the length o£ 
gestation in the goats. The average 
length for conception in August was 
151.3 ± 0.1 days whereas during Febru- 
ary it was M9.8 ± 0.1 days. These dif- 
ferences are atiributcd to the nutritional 
effects and may be due to insufficiency 
of feeds or because of more energy re- 
quired to maintain body temperature 
during winter. Terrill and Hazel (1947) 
reported that in ewes longer gestation 
period has been recorded in those toed 
early during the breeding season. The 
avemge decrease of 0.03 
duration of pregnancy for each day du 
ing the breeding season was highly sig 
nificant. Singhvi ('904) 
lambs born in 

carried longer as compared to lamb 
dropped in August-Septeraber. Gu^ 
et al (1964) reported that Black Ben^ 
Goats had a mean . 

144.3 ± 0.17 days. Seasons-wise g<-si» 

periods were as follows: winter ' 

mmmer 144.12 “d “'’"IT "te 
davs Sicnificant differences 
semd bmween summer and monsoon 
gestation lengths. 

Bhattacharya et al (1967) 
large white pigs that 8““"" 

periods for summer 
longer than those for nionsoon and jn 
ter but the differences were nons.gnin 
cant. 


Nutrition and Pregnancy 

Knowledge with reprd to the nunc 

tion of the foetus dtinng v"“on- 
o£ gestation is not f osa do 

siderablc number of 4 Tcsi 3 i>on» 

perish during eodf ^ j„ ^^1 species 
resulting m lou is fair -amount 

of the farm ‘ewbom. Hammond 

of mortality 'U the -lewbon 
(1963) observed in ttie pifa. 


a fairly high mortality to the extent 
of 20 to 25 per cent in the newborn, 
particularly when weather conditions 
arc bad at lambing. He also observed 
that mortality is highest amongst the 
smaller ones of the lot at birth. From 
nutritional point of view Hammond 
(1963) mentioned the following distinct 
stages during pregnancy. 

The blastocyst stage: When the 
developing embryo lies free in Ae 
uterine cavity, nutrition is supplied 
from uterine milk secreted from the 
glands of the uterus. This provision 
lasts for about three weeks. 

A fairly good number of fertilized ova 
perish during the blastocyst stage. This 
is the main reason as a result of which 
even in the most fertile bulls and best 
insemination technique, conception rate 
cannot go higher than 75% even with 
the best managed herd. In most of the 
cases there is no suspicion of patholo- 
gical condition and the usual assump- 
tion is that the death of fertilized ova 
is due to lack of sufficient nutrients for 
the growth. There is experimental evi- 
dence in rabbits which indicates that 
fatty condition of the dam increases the 
percentage of foetal death in the blasto- 
cyst sugc. 

During this stage from about the 20th 
day until 6 to 8 weeks before birth, the 
outer cells of the foetal membranes, the 
trophoblast cells erode and grow into 
the maternal tissue. They arc like mn- 
cer ceUs which have priority of nutrition 
over practically all the tissues of 
motlier's body. Thus wliether the dam 
is gaining or loosing weight during this 
stage, the foetus gets all the required 
nutrition. On account of such a provi- 
sion in the ewes, it is commonly olisencu 
that at the 90lh day of pre^ancy me 
foetus is of the same weight irrespective 
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of ^vhether the ewe has been well or 
poorly fed or whether she carries singles, 
twins or triplets. During the embryo-, 
nic stage, the placenta is growing in the 
area because the trophoblastic cells arc 
still active. The area over which the 
trophoblastic cells extend is important 
for the nutrition of tlie youngone in 
the subsequent foetal stage after the 
trophoblastic cells have perished. Dur- 
ing that stage the area of the placenta 
will limit the nutrients the young will 
receive, affecting the weight at birth. A 
number of factors limit the area that 
the placenta occupies. The large num- 
ber of embryos present will decrease 
the area for each. Thus t;vin lambs have 
on an average about 55 placental coty- 
lendons each as compared with 80 for 
singles and these weigh on an average 
365 gm each as compared with 532 gni 
for singles at the end of pregnancy. 

In multiparous animals such as dogs, 
pigs and rabbits, when Utter size is 
large, few arc of smaller size, This is 
attributed to the limited space wiiliin 
the uterus. It is difficult to rear the 
under-sized ones. Size of tlic uterus also 
limits nutrition in the foetal stage on 
accouiu of Uic limits on the area of the 
placenta. This can be proved when 
reciprocal crosses arc made c.g. crossing 
small Shetland pony and the large Shire 
horse. In the small dam, the cross bred 
has been limited in growth by tlic area 
of the placenta whereas in the large 
dam it is only limited by the genetic 
constitution of the sire. 'I'hcTcIorc the 
ultimate adult size is dclcnnincd during 
foetal life. This is tvcl! shown in ihc 
diitcrcncc in size betwen mules ami 
Hinnies. In the reciprocal aosses be- 
tween small and large breeds in cattle 
and sheep, birth u eight is aflcctcd ns 
ill tlic horse but tlic cilf and the Limb 
do not dcsclop to full development at 
birilt as in the horse. The reciprocal 


crosses therefore tend to become closer 
together in size in later life. 

Crosses between the Charollais bull 
and the small Jersey cow in Denmark 
show no increase in calving difficulties. 
Large amounts of fat in the abdomen 
at midterm prevents full expansion of 
the uterus ivith the result that it limiLs 
placental area and so the birth weight. 

The foetal stage: In foetal stage 
tlie trophoblast cells die and nutrition 
is assisted by transfusion from maternal 
to foetal blood streams. This period 
occupies the last 6 to 8 iveeks of pieg- 
nancy in farm animals. The foetus is 
absolutely dependent on the available 
nutrition from the dam. It is therefore 
evident that feeding of the dam is ex- 
tremely important during the 'foetal 
stage. Low plane of nutrition in die dam 
has a greater effect in decreasing the 
weight of the twins than of a single 
lamb, while as on tlic high plane of 
nutrition the weight of the individual 
twins gain normal weiglits. During the 
foetal stage, there is flow of sugar from 
the maternal blood to the liver and 
muscles of die foetus where it is stored 
•as glycogen. Immediately after p.arluri- 
tioii this acts as a source of energy for 
young one, enables to maintain body 
temperature and gives muscular strcngtli 
for suckling. 

If the dam is poorly fed during the 
foetal sLigc, the glycogen store is very 
small. Likewise the stoiagc of iron dur- 
ing the late stage of gestation for the 
prevention of anaemia during die 
suckling stage occurs in the same man- 
ner as that of glycogen (Hammond, Jr.. 
1963). 

Gestation period 

Kohii and Suri (1957) reported a sig- 
iiincant codficjcnt of correlation of 
0.14% between body wciglit of die dam 
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and gcslalion period, i.c. heavier the 
cow the longer die duration of gestation 
and vice versa. 

Howell and Rollins (1951) observed 
that a pregnant marc on a better plane 
of nutrition has a gestation period 
shorter by about 4 days as compared to 
tbosc reared on pasture and oat hay. 

Thomson and Thomson (1919) 
ported that the mean gestation period 
in eires on low plane of nutrition dur- 
ing the second half of gestation ivas 
somewhat reduced i". 
however in ewes bearing single lainb 
there ivas no influence of the plane 
nutrition. Alexander (1956) f 
Merino ewes placed «« 
and loiv planes of nutrition fiom the 
iSsth, 129th, 136th or 143rd day of 
gestation to parturition, that the period 
^r^estadon in ewes on sub-maintenance 

ration was reduced by 0.7 to 5. y 

Gestation period was advanced in the e 

with heavL uterine 

time when severe under uum^™ 

treatment was commenced. His obser 

vations show that the extent 

lion of gestation l™gd. ^ u --It ^ 

under nutrition was ^eater ii 

ed foetuses than in the >ou ^ 

twins than in singles. 

Gupta et al (1964) 

ence of sire on gestation m Black Ben 

gal Goats and recorded 

ferences in gestational ^'‘"‘■^3 

a number of sires froni 12^23 

days. Arunachalani et al (IJa-i H 

tlJtin Murrah buffaloes the sirn ^ die 

foetus had no influence on the duration 
of gestation period. 

Danee (1969) observed influence rf 

slrfoifthe.e^diof.Scstauon^ 

in Gir cows. I-spec.ive o sex^oM^^ 

calf the gesutron ^ (bull 

maximum period ot -o/.a ; 
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Manohar) to the minimum of 281.22 davs 
(bull Manoj). The differences in gesta- 
tion period on account of sire of the 
calf were significant. He also further 
estimated heritability of the gestation 
period as a function of the genotype of 
calf. The heritability value estimated 
by intrasire daughter-dam regression 
was 0.26 and intrasire daughter correla- 
tion ivas 0.22. 


El Shaikh (1967) reported that the 
Egyptian buffaloes have a longer gesta- 
tion period than the Indian or Pakistani 
buffaloes which he attributed to breed 
characteristics. The average gestation 
period of 1746 buffalo calvings was 
316.68 + 0.19 days (S.D. 8.21 days and 
C.V. 2.56%). The modal length was 316 
to 320 days. 

Bhattacharya et al (1967) reported m 
large white pigs that the influence of 
boar on gestation length was insigni- 
ficant. The means reported for different 
boars varied from 114.83 to 116.00 days. 
Singh et al (1958) reported in Thaparkar 
cattle that the existing small v.iriation 
in the gestation periods in that herd 
was of very little genetic influence. 

Dominiques (1961) reported that 
Brazil buffaloes have rather short gesm- 
tion periods extending from 270 to 230 
days. This is in contrast to the average 
of 310 days in Indian buffaloes. 

Gestation Period in Sheep 
and Goats 

Roy et al (1962) reported in Bikaneri 
Sheep gestation period, as 150.1 ± 0.29 
days. 

Roy et al (1962) reported in Janma- 
pari goats a gestation period of 146.5 ± 
1.2 days. 

Sudersanan and Raja (1973) reported 
in Malabari goats the mean gesiaiim 
period of single, twin and tripled preg' 


16 
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nanaes as 145 2 147 2 and 146 3 days 
respectively The inadence of single, 
twin and triplets in goats was 47 0 35 29 
and 17 65% lespectively 

Oane (1936) reported that in the 
Inghly bred cats ivhicli have little ever 
CISC, the gestation period evtends to 65 
da)s as compared to the average of 63 
da>s as reported by Gross (1936) 

Ineichen (1948) reported that the 
length of gestation period in heavier 
cows is higher as compared to tliat of 
lighter ones 

Bhattachar^a et al (1967) reported m 
large white pigs that tlie age of sow at 
farrowing had no significant effect on 
gestation period though the gilts had 
slightly longer gestation periods than 
the sows 

Alexander (1956) observed that the 
mean duration of gestation was decrtas 
cd by clianging ewes to low level of 
feeding in late pregnancy 

Reid and Hiwks (1962) observed that 
ewes fed idhb had shorter gestations 
than those on constant or rising intake 

Internal Environmental Factors 
Affecting the Length of 
Gestation Period 

The internal environment is related 
to the status of physiological condition 
of the motlier i e age weight number 
of pregnancies and inherent potentia 
lity for effcctue reproduction In addi 
tion to tlie endocrine constitution of the 
dam which innuences the inlernai cn 
Mronment there are other factors such 
as the size and sc\ of the foetus and size 
of ilic hticr specific to tlie species 

Number and size of the foetuses 

Knapp et al (19-10) Braude and 
^Valkc^ (1919) Brackcl ct al (1952), 
and Rollins et al (1956) reported that 


in dairy and beef animals tliere is posi 
tive correlation betiveen the size of the 
foetus and length of gestation Howe\er 
in case, the intrauterine life is pro- 
longed, the increased aveight of the calf 
IS merely the result of continued growth 
gained ^ter the due period of gestation 
In ewes the size and the weight of 
foetuses have similar effect on the dura 
tion of pregnancy as in cows In sows 
no such effect has been observed In the 
cattle, twins are carried 3 to 6 days less 
as compared to the average gestation 
period of a single foetus Alexander 
(1956) Bonadonna and Valerani (1946), 
reported in sheep that the twins are 
earned 0 6 days less than the single 
births Asdell (1929) and Hmterthur 
(1933) reported that m goats, though 
the differences in the duration of gesta 
tion are not significantly associated with 
the number born, the multiples may be 
carried for a shorter term Joubert and 
Bonsma (1957) and Krizenecky (1935) 
reported that in pigs the size of the lit 
ter does not exert a marked effect on 
the mean gestation lengtli It can tlius 
be gatlicred that m the cow and mare, 
the twin and multiple pregnancies had 
shorter duration of gestation penod as 
compared to sheep and goats, in which 
twin pregnancy is more or less the rule 
In sows however die total weight of the 
foetuses counts towards the length of 
the gestation period rather than the 
number of foetuses 

Nambiar and Raja (1962) reported 
in Mavali buffaloes in Kerala a higWy 
significant correlation of birdi weight 
and the length of gestation period of ± 

0 477 Similar findings were also re 
ported by Ragab and Asker (1951) m 
Egyptian buffaloes 

lorbcs (1967) reported in Scotish half 
bred ewes die mean gestation period of 
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14G.57 days. Singles were carried signi- 
ficantly longer than twins or triplets. 

Influence of the Sex of the Foetus 
on Gestation period 

III tile cows and mares tliere is usu- 
ally significant influence of tlie sex of 
foetus in determining the length of 
gestation period. Brackel et al (1952), 
Me Keown and MacMohan (1956) and 
Rollins et al (1956) reported in dairy 
breeds and Burris and Blunn (1952), 
Knapp et al (1953) in beef breeds tliat 
the duration of gestation is longer by 
one to tivo days in case of male calves. 
It is evident from the work of Spencer 
and Knodt reviewed by Me Keown and 
MacMohan (1956) that in contrast to 
the observations in cows, die gestation 
period in human shorter for male 
than for females. Purbey (1965) recorded 
in Dangi cows an average gestation 
period of 286.0 ± 1.2 days for male 
calves and 283.5 ± 0.5 days for female 
calves. The male calves were found to 
be carried for 2.5 days longer than the 
female calves. Phatak (1965) observed 
average gestation period in Gir cows as 

285.00 days + 4.5 days (165 observa- 
tions), males ivere carried for 289 days 
and females for 285 days. 

Tatke (1967) reported average gesta- 
tion period in Khillar cows as 287.06 
days (718 observations), further it was 
observed that male calf was carried for 

288.00 days and female calf for 286.25 
days. Sane et al (1969) stated the gesta- 
tion period for Gir cows as 281.00 + 19 
da^’S (199 observations) and for Sindhi 
cows as 287.00 days (348 observations). 

Dange (1969) reported overall mean 
gestation period in Gir cows as 283.30 
± 0.14 days (391 obsciaaiions) while for 
male calf it was 281.20 ± 0.21 da)s and 
for female calf 232.38 ± 0.19 days. 


The difference on account of sex was 
significant. Tlie overall mean gestation 
period and the gestation period for male 
and female calf in the same breed as 
reported by Ponkshe (1969) was 287.86 
days, 288.5 and 287.33 days respectively; 
(228 observations) but difference due to 
sexes was non-significant. Sonawane 
(1969) studied gestation period in Gir 
and Ratlii cows and reported average 
gestation period as 280.85 days (300 ob- 
servations) for Gir and 281.19 days (366 
observations) for Rathi cows. The gesta- 
tion period of Gir cow that carried male 
and female calf was found as 281.52 
days and 280.23 days respectively while 
in Rathi cows the corresponding gesta- 
tion period was 281.59 days and 280.81 
days respectively. The differences in 
gestation period due to sexes were sig- 
nificant in botli breeds. 

Hadi (1966) reported that in Arab 
Thoroughbred Mares at Hingoli 
(India) that the colts were carried on 
an average 0.14 days longer than fillies. 

Singhvi (1964) reported that in Jai- 
salmeri sheep of Rajasthan (India), the 
gestation period of males is more than 
that for females. Males bom for August- 
September were carried for 152.96 days 
and that for January-February, 152.23 
days. Females bom for August-Septem- 
ber season were carried to 152.16 days 
and that for January-February season, 
151.76 days. Similar effects have been 
recorded in crossbred sheep (Jaisalmeri 
females x Marwari rams). Kumaran 
(J956) reported from a study of M88 
gestation periods of Tharparkar cows at 
Htssar (India) an average of 290 clays for 
male calves and 288 days for females. 
Rao (1966) reported in .Malwi cattle 
that the male calves ii’ere carried for 
283.S6 days and the females for 281.18 
days- Dave (1911) reported a mean ges- 
tation period of 283 days in Rcd-Sindhi 
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Howell and Rollins (1951) reported 
a slight eifect oE age o£ mare on the 
period oE gestation. 

Sane et al (1969) in their observations 
on a Gir herd wliich w'as partly stallfed 
and partly on pasture obscn'cd that the 
average gestation period extended to 
281 ± 1.9 days. The average duration 
of pregnanq' in primipara tvas 270 + 
1.87 days, that of the secondipara 
276 ±[ 1.26 days and from the third 
conception onwards the length of ges- 
tation period was observed to be con- 
stant round about 284 to 285 days. 
They recorded a gestation period of 
287 ± 2.83 days in stallEed Sindhi cows 
and the duration of gestation was rather 
variable from calving to calving. 

Sane et al (1969) recorded an average 
gestation period of 31 1 ± 0.35 days in 
stallfed Surti buffaloes. Tlie length of 
gestation period was slightly variable 
and there was no consistency from cal- 
ving to calving denoting that the age 
of the dam had apparently little or no 
effect on the duration of pregnancy. 

Bonsma (1939), Jouberc and Bonsma 
(1957) and Asdcll (1929) reported tlieir 
findings on sheep, pig and goat respec- 
tively, tliat the sequence of conception 
has very little or no influence on the 
length of gestation period. Terrill and 
Hazel (1947) recorded in tlie ewe an 
average increase of 0.27 da)s in the 
mean length of gestation for cacli ad- 
vancing year of age. 

Pearson and Enders (1911) reported 
that in pigs the older sows have longer 
gestation periods than younger ones 
(112-115 days as compared to I0O-IO6 
days). 

Asdell (1916) reported that in the 
gait the age of the female has some in- 


fluence on the length of gestation 
period, it is least for the first year con- 
ception and there is a gradual rise to 
a maximum of 151.3 days at about 6 
years. 

Rao (1966) reported on his observa- 
tions on Malvi cattle that the average 
gestation period in primipara heifers 
extended to 283.83 days, in secondipara 
the average was 285.22 days and from 
3rd gestation the average was 283.72 
days, liajalu and Rao (1966) did not 
Bnd any significant influence of 
sequence of calvings on length of 
gestation period in Ongole cattle. 
Rao (1966) reported that tlie ges- 
tation period of primiparus Ongole 
heifers was 286.52 days. 288,27 days 
for secondipara and 288.36 days for 
the third conception. Hadi (1966) re- 
ported that in Deoni catde the length 
of gestation period is maximum during 
the second gestation period and mini- 
mum during the third. This was siatis- 
ticilly significant. Dange (1969) observ- 
ed that in Gir breed the gestation 
length tends to increase upto the third 
gestation and then to decline upto the 
5(h gestation after which the trend ums 
uneven. Ponkshe (1969) also obscrr'cd 
similar trend in Gir breed, Kohli and 
Suri (1957) reported in Hariana cattle 
a gestational length of 289.1 ± 1.3 days 
for primipara. There was a gradual in- 
crease during the 2nd and the third 
gestation after which considerable fluc- 
tuations were obsers’cd between 288.5 
to 308.5 da>s. The difTcrcnccs were 
significant. 

Choudhuri and Sinlia (1951) reported 
in Thari cattle that there appears to be 
a icndcnq.- of slightly longer gestation 
periods upto the 7ih calsing i-c. about 
10 to 12 scars of age and thereafter 
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COWS and that the male caUes were car 
ried about 2 days longer than the 
females Rajalu and Rao (1966) reported 
that in Ongole cattle tlie sex of calf 
had a significant effect on gestation 
period Male calves weie carried to 
289 16 ± 6 18 days \nd the female calves 
to 287 64 + 6 40 days Rao (1966) re 
ported from his observations on Mahi 
cattle that the male cahes were earned 
for 288 56 days and female cahes for 
284 28 days Littlewood (1937) reported 
that in Kangayam cattle the mean ges 
tation period was 288 6 ± 0 30 days for 
male calves and 284 1 + 0 26 days for 
the female In Ongole cattle he report 
ed the mean gestation penod of 289 8 + 
0 32 days for male calves and 288 5 + 
0 30 days for the female cah es In 
Smdhi cattle he has reported the mean 
gestation penod of 286 3 ± 0 11 days 
for male calves and 284 5 ± 0 38 days 
for the female Hadi (1966) reported m 
Deotii cattle a mean gestation penod of 
285 26 ± 0 59 days for the male calf 
and 284 49 ± 0 49 days for the female 
The difference was highly significant 
Kohli and Sun (1957) reported that m 
Hanana cattle, the mean gestation 
length for male calf was 291 75 ± 0 87 
days and 289 68 ± 0 94 days for the 
female ones the differences being sig 
nificant 

Choudhuri and Sinha (1951) report 
ed in Tharparkar cattle tliat the mean 
gestation period for male calf was 
288 50 ± 0 46 days and for female calf 
285 80 ± 0 48 days The difference 
between the sexes of 2 7 ± 0 65 days 
was significant 

Rao and Muran (1956) reported in 
Mumh buffaloes that the sex of foetus 
did not appear to ha\e a significant 
effect on length of the gestation penod 

Arunadialam et al (1952) reported in 
Murrah buffaloes that sex of die calf 


had no influence on the length of 
gestation penod Ragab and Asker 
(1951) reported that in Egyptian 
buihilocs the males are carried 
longer as compared to females May 
mone (1945) however reported that 
the gestation period is shorter in case 
of the male calves Bhattacharya et al 
(1967) icpoited in large white pigs that 
the correlation bettvecn the gestation 
penod and sex ratio was not significant 
Singh et al (1958) reported in Tharpar 
kar cattle that tlie mean gestation 
period for male calves was 289 49 + 
0 46 days and 287 24 ± 0 48 days for 
the female calves the difference of 1 76 
days between males and females was not 
significant El Dessouky and Rakha 
(1964) reported that in Egyptian buffa 
loes the sex of calf did not have signi 
ficant effect on the length of gestation 
penod Domniques (1961) reported thit 
in buffaloes m Brazil no significant dtf 
ferences have been observed in the 
length of gestation period due to sex 
of the foetus 

Forbes (1967) reported in Scottish 
Iialfbred ewes that sex of foetus had no 
significant effect on the gestation period 
of the dam 

Nambiar and Raja (1962) reported m 
Murrah buffaloe cows in Kerala, the 
mean gestation period of 304 89 ± 0 49 
days The 304 31 + 0 67 days for the 
male and 305 56 ± 0 71 for the 
females The differences due to the sex 
of the foetus were not significant 

Knoop and Hayden (1934) reported 
a slight increase in the duration of ges 
tation with the age of dam upto 6 years 
of age The average increase is 2 5 days 
Brackcl et al (1952) reported tliat the 
mean gestation lengtli of 5 year old 
a)ws significantly exceeded that of 2 
year old cows by 1 5 days 
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Howell and Rollins (1951) reported 
a slight effect oE age o£ mare on the 
period of gestation. 

Sane et al (1969) in their observations 
on a Gir herd which was partly stallfed 
and partly on pasture observed that the 
average gestation period extended to 
281 ± 1.9 days. The average duration 
of pregnancy in primipara was 270 ± 
1.87 days, that of the secondipara 
276 ±1 1.26 days and from the third 
conception onwards the length of ges- 
tation period was observed to be con- 
stant round about 284 to 285 days. 
They recorded a gestation period of 
287 ± 2.83 days in stallfed Sindhi cows 
and ibe duration of gestation was rather 
variable from calving to caUing. 

Sane et al (I9G9) recorded an average 
gestation period of 311 ± 0.35 dn>s in 
stallfetl Stirti buffaloes. The length of 
gestation period was sllglilly variable 
and tlicrc was no cnnsistcnc>* from cal- 
ving to calving denoting that the age 
of the d.am had ajrjiarcnily litdc or no 
cfrcci on the duration of pregnancy. 


flucnce on tire length of gestation 
period, it is least for the first year con- 
ception and there is a gradual rise to 
a maximum of 15 1.3 dajs at about 6 
ycaw. 

Rao (1966) reported on his observ’a- 
tions on Malvi cattle that the average 
gestation period in primipara heifers 
extended to 283.83 d.ays, in secondipara 
the average was 285.22 days and from 
3rd gcsLition the average was 283.72 
d-ays. Rajalu and Rao (1966) did not 
find any significant influence of 
sequence of calvings on length of 
gcsLition period in Ongolc cittlc. 
R .10 (1966) reported that the ges- 
Mtioti period of primipariis Ongole 
heifers was 2SG-52 days. 288.27 days 
for secondipara and 288.36 davs for 
the third conception. Hadi (1966) re- 
ported tint in Dconi cattle the length 
of gestation pcriotl is maximum (hiring 
the second gestation period .and mini- 
mum during the third. This v\.is si.ativ 
ticallv signiHcant. D.ingc (1969) obscrv 
cd tint in Gir breed the gestation 
Icncth tends to increase unto the third 
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there is a tendency for shoiter gestation 
periods. Arunachalam ei al (1952’i re- 
ported in Murrah buffaloes tliat the se- 
quence of conception has no effect on 
the length of gestation period. 

Effect of Age of the Dam on 
Gestation Period 

Forbes (1967) reported in Scottish 
halfbred e^ses that die gestation length 
decreases rvith age from 3rd to 5th preg- 
nancy and then increases to the eightli 

Ragab and Asker (1951) reported 
that in Egyptian buffaloes die calving 
sequence of the dam and her age have 
no significant effect on the lengdi of die 
gestation period. 

El Sheikh (1967) reported in Egyptian 
buffaloes that the sequence of calvings 
had no effect on length of gestation 

Nambiar and Raja (1962) reported in 
Murrah buffaloes in Kerala that the 
sequence of calvings was found to be 
responsible for the differences in gesta- 
tion periods svliidi were highly signi- 
ficant. The gestation period for the 
second diving ssas 302.90 da^s and was 
the shortest as against 310 00 in the 
seventh calving wliich w.as tlic longest. 
(Table 26). 


Table 20 

DUIUTION OF GESTATION PEUIOD IN 
FAhM. LABOriATORY AND 
WILD ANIMALS 


Animal 


Gestation 
period 
(in days) 


Cattle (Dairy breeds) 
lloUtcin I'ricvbn . . 
Jersey 

Dain ihort horn 
brown Swiss 


27S2SO 
277 2SO 
2i{ 1-282 
2SS29\ 


Gestation 


Animal period 

(in days) 


Ayrshire 

... 277-278 

Guernsey 

... 282-285 

Swedish Red S: WTiite 

... 284 

Red Dane 

... 285 

Red Sindhi 

... 288 

Sahiwal 

... 285 

Tharparkar 

... 287 

Gir 

... 284 

Hariana 

... 288 

Rathi 

... 286 

Kankrej 

... 289 

Ongolc 

... 287 

Cattle (Beef breeds) 


Aberdeen Angus . . . 

... 273-282 

Hereford 

... 283-286 

Cattle (Draft breeds) 


Kangayam 

... 288 

Arorit Mahal 

... 287 

Hallikar 

... 290 

Khillar 

... 287 

Buffaloes 


Murrah 

... 310 

Surti 

... 313 

Nagpuri 

... 305 

Maratliwada 

... 309 

Egypfran buffalo ... 

... SIS 

Thailand buffalo ... 

... 325 

Philippine buffalo ... 

... 332 

Bulgarian buffalo ... 

... 316 

Horses 


Tlioroughbrcd 

... 333 

Arab 

... 337 

Belgian 

... 335 

.Shire 

... 310 

Slallion X Asi (Hiiui)) 

... 350 

J.ick X ^rarc (Nfulc) 

... 355 

i\sS 

... 363 

Zebra 

... 315 

Sheeff 


Soutiulow n 

... no 

Dorwt 

... lU 

.Shropshire 

... uo 

Hampshire 

... 115 
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Animal 

Gestation 
period 
(in days) 

Rambouillet 

... 150 

Merino 

... ISO 

Corriedale 

... 1-49 

Goat 

... H8-I56 

Deer 

... 200-210 

Swine 

... 105-126 

Dog 

... 60- 63 

Cat 

... 56- 65 

Siamese Cat 

... 63- 69 

Camel (Bacterian) 

... 333-134 

Camel (Dromedry) 

... 315-350 

Camel (Two humped) 

... 406 

Elcpliant (Indian) 
Laboratory aaimals 

... 615-650 

Rabbit 

... 30- 32 

Guinea pig 

... 63- 70 

Mouse 

... 10- 20 

Kat 

... 20- 23 

Hamster 

... 16- 19 

Mink 

... 42- 53 

Tcrrct 

... -12 

Monkey 

... 130 

Gorilla 

... 2.58 

Chiinp.intcc 
tVr^ii arrtfftaif 

027 

l.ion 

... 103-U2 

ligcr 

... 105-113 

Ia.n)pard 

90 

Vox 

... 51- 52 

Kangaioo 

... 3S- 40 

UiMr 

... 203-210 

woir 

... 63 

KJiinoccros 

... .530513 

llip|H)|)o{auuis 

... 237 

Giraffe 

... 435 

Uisiui 

... 270-276 

IWvcr 

... OO 

Ell 

... 215 

s,^uinel 

... 23- 40 

Kcinicxr 

... 225 

Walrus 

. . 5'd 

Whale 

... RO 


Litter size in sheep 

Nidiols (1926) observed that young 
ewes pregnant for the 6rst time at about 
IS months, gave a much smaller Iamb' 
ing percentage than multiparous eives. 
IVridt (1925) observed that in sheep 
fertility rose upto the fifth year, Kelley 
(1937) has sho^vn that in Merino ewes 
the percentage of twins rises to a maxi- 
mum between 5 and 10 years of age 
and then falls to a low level in later 
years. Breed differences were ho\vever 
common. Lapryn (1935) observed tliat 
in early maturing breeds of sheep, the 
maximum fertility may be attained at 
3 years and in late maturing breeds by 
5th to 6ih year. 

Lifter size in sows 

Stewert (1955) observed that gilts far- 
rowing for the first time at 320 days 
of age on an average produce one piglet 
less than those farrowing at 410 days. 
Those doing so at 410 d.iys on an aver- 
age produce half a piglet more ilun 
iljosc fajTOvsfing at 305 days of age. hush 
and .Molln (1912) on ihelr extensive 
data in pigs have observed tltat tltc 
number of piglets farrowed rises to 
alKtut 2 >C3rs of age remains at high 
level till about 4} jears. after whiejj it 
gradually declines. Expefinietiul evi- 
slcncc lias shown iliat in >oung growing 
vows, average corpora lucca detetted in 
the ovaries vary from 10 to 11 vshilc at 
in the fully grown adult sows an avefjge 
of 20 have been recorded. Mc'Kcn/ie 
(lOaa) found that vows bred fur the first 
time late in their life averag -d only 5 /» 
voung a* couifuxcil to rt. 1 ymrig U.t 
liaiyc bred at ilur iiutuial time. 
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was 7 89 ± 0 04 and average weaning 
weight as 73 65 ± 1 72 kg 

Factors affecting litter size 

Mikewa (1967) reported that gilts 
had smaller litters than soivs but the 
percentage of dead piglings ivas roughly 
the same The percentage of runts in 
litters of gilts was only about half of 
that in tlie litters of sows The seasonal 
mortality rate was highest in litters of 
sows inseminated in the Autumn In 
both sows and gilts litter si/e was great 
est when inseminations were earned out 
m November and December but this 
effect was not significant 

In litters hrrowed by gilts a signi 
ficant size effect was observed on the 
total number of piglings (live or dead) 
bom per litter but not on the number 
of li\e born pigling In litters farrowed 
by sows however a Inghly significant 
boar effect was found on the number of 
live bom piglings and the number of 
Inc and dead piglings Significant sire 
effects on the percentage of dcid pig 
lings and runts were obsersed in lit 
icrs of sow but not in those of gilts In 
both sows and gilts there wis a tendency 
for larger litters to contain more dead 
piglings and more runts 

Plocck (1967) reported in pigs that 
there was no significant difference in 
the number of lue piglings horn per 
litter when the dam was fiist mated it 
less than 8 months oi at IG to 18 months 
The percentage of still horn piglings and 
total pigling mortaliiy was highest in 
Inter of females first mated at less than 
3 months and at 18 nionihs or mure of 
age 

PLiVCENTA *\ND PLACENTATION 

Rcaldus Columbus (1516 1559) was 
tlie first to introduce the Icim placenta 


As defined by Mossmann (1937) it is an 
intimate apposition or the fusion of 
foetal organs to tlie maternal tissues for 
physiological exchange These extra 
embryonic membranes or the placental 
membranes can be differentiated into 
the amnion, allantois and serosa The 
amnion surrounds the foetus The outer 
most membrane is the serosa ivhich lies 
in contact with the endometrium The 
inner layer of allantois is fused to tlie 
amnion and outer layer to the serosa 
forming cliorioallantois The allantois 
is continuous with the bladder via 
uradius winch is located in the umbili 
cal cord Tlie cliorioallantois brings the 
foetal blood vessels in close contact witli 
the umbilical arteries and veins which 
arc located in tlie connective tissue be 
tween die allantois and diorion 

Types of Flancentation 

Types of placcnution vary in dif 
ferent mammals depending upon the 
degree of fusion betivcen maternal and 
foetal tissues the internal structures of 
uterus and the size of the litter The 
classification of mammalian placenta is 
based on several criteria 

riic nature and purpose of placenta 
IS to facilitate the transfer of metabolic 
materials bctivccn the mother and 
foetus This involves the maternal pla 
ccnia on one hand and die foetal pla 
centa on the other The degree of union 
between these two structures sancs m 
all mammals and accordingly the pla 
cciitac have been variously classified 
depending upon the 

(a) separation of nnlcrnal tissue at 
birth 

(b) morphological shape and sue of 
the placenta and 

(c) histological structures insoUcd m 
the separanon of the \ iscular 
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systems of ihc foetus and the mo- 
ther. 

Classification of the placcnU 

(a) Depending upon the scjiaraiion 
of ti)C maternal tissue at birtli. 

Endometrial relations of tlic placenta 
varies greatly and may involve merely a 
dose apposition of ilie foetal and ma- 
ternal tissues called as 'Apposed pla- 
centa’ (non desithmte) or their tiitiniatc 
fusion called as 'Conjoined' (Dcsuhiaic) 
placenta. In the former, there is no 
intimate fusion of the tissues and their 
separation is easily effected at birth 
without the removal of the maternal 
tissues. Sudi placentae are knouTi as 
non dcsiduate as seen in cow, marc, 
ewe, and sow. IVhcreas, tlicrc is an 
inlimaic connection between the uterine 
wall in tlic Dcsiduate type and a consi- 
derable amount of maternal tissue is 
shed off along with the placenta, as 
seen in bitdi and cat. 

(b) Depending upon the morphologi- 
cal shape and size oE the placenta. 

Placentae arc classified on the basis 
of their shape and size. Morphologically 
four main types are recognised. 

(1) Diffuse : In some angulatcs like 
sow and mare, the villi are spread over 
the entire chorion. This is the diffused 
type of placentation, the area of which 
is more expansive. 

(2) Cotyledonary : In ruminants sudi 
as catde, buffalo, sheep, goats and deer, 
die villi arc grouped in svell spaced pro- 
minent rosettes called as cotyledons 
separated by smooth area of chorion 
(Fig. 67a, b, c). 

(3) Zonary ; In carnivores like bitch 
and cat, the villi occupy a girdle like 
band about die middle of chorionic sac. 


(4) Discoidal : The villi of inscctivo- 
ics, Iwt, rotlctUs and primates are limit- 
ctl lo one or two disc shaped areas. 

(c) Dc[)cnding upon Iiislological 
structures involved in the separation o£ 
the vascular s) stems of tlic foetus and 
the mother: — 

The Iiistological classification is 
dependent upon tlic number of tissue 
layers tliat separate the tsvo vascular 
systems, vi/. those of the foetus and 
Jijothcr. 'J'Jiis clnssi/icition includes three 
types. 

(i) EpitUclio choriat : 

In this type of placentation the chorio- 
nic villi arc .spread over the placental 
•surface. U is of diffuse type and seen in 
sows and mares. TJic chorioallantois and 
uterine wall arc held together due to 
the increased vascularity of these tissue. 
Six layers of tissues separate the foetal 
and maternal blood. They arc (1) foetal 
vascular endodiclium (2) connective 
tissue of chorio allantois (3) serosal ec- 
toderm (4) uterine epithelium (5) con- 
nective tissue of the endometrium and 
(6) endothelium of the maternal vessels. 

Areolae ara the specialised areas of 
chorio allantois which lie against the 
uterine glands and are meant for ab- 
sorption of uterine milk in sows where- 
as endometrial cups are present in 
marcs. In the mare the endometrial 
cups also contain a hormone gonadotro- 
pin by about 50ih day of pregnancy. 

(ii) Syndesmo chorial: 

This type of placentation is found in 
catde and sheep and is characterised by 
the absence of any uterine epithelium 
overlying the caruncles. The caruncles 
are convex in die cow and concave in 
the cive (Fig. 68) attd tlieir number 
varies from 70 to 120 in the cow and 
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90 to 100 in tlic ewe The number md 
degree o£ dc\elopment depends upon 
the nutritional status of the mother 

Cotyledons — The foetal cotyledons 
are attached to the caruncles through 
vilh and all these structures together 
are known as placentome In cattle they 
de\elop in 4th or 5th week of preg 
nancy around the foetus and extend to 
w irds the end portion of chorioallantois 
in nongravid horn by about 12 to 13 
weeks Enlargement in the size occurs, 
tliose m tlie centre of gravid horn be 
mg larger than those at the extremities 
Dunng growth they become round, 
pedunculated and mushroom like 
Their degree of development is much 
less in the non gravid horn 

Chorionic viUi — Chorionic villi 
appear in the form of parallel ndges 
opposite cacli uterine caruncle This oc 
curs m cues by about 27th day 
Primary m11i arc formed from the 
prominences on these ridges This 
primary villus branches and re 
branches The mUi arc slender during 
earl) stages but later increase in size 
maximum length being seen m latter 
part of gestation The villus consists of 
a \ascular mcscnch) mal tissue surround 
cd b) cubical trophoblastic and gnm 
cells Through tlic erosion of menne 
cpuhchum mtimitc contact dcaelops 
between serosa and stroma of the 
endometrium 

(ill) Lndothclio chorial 

This i>pc of placentaimn is found in 
carnivores m which species a marked 
intimacy of foetal and maternal tissues 
in the region of villous girdle is obscrv 
cd Uterine mucosa is eroded and Uic 
endothelium of blood vessels is bare 
around which the sjaiqiial diononic 
epithelium IS packed 


(iv) Haemo chorial 

In rodents, insectivores, bats and 
arthropods a still more intimate placen 
tal union is observed in which complete 
erosion of superficial uterine mucosa 
occurs The chnonic villi are direcdy 
bathed by maternal blood that issues 
from the eroded blood vessels At birth 
die placenta tears away as a unit 

(v) Haemo endothelial 

In some higher rodents like rats, 
guinea pigs and rabbits, the actual in 
tcrmingling of the maternal and foetal 
blood circulation occurs riexncr 
(1954) from his electron microscopic 
studies considered that placenta m these 
species was of a haemochorial rather 
tlian haemocndothelial type 

Vaseulansahon of placenta 

The nutrition of foetus is of a 
Iiaematrophic type and therefore Uks 
vascularisation of placenta is important 
1 he uterine arteries and veins which 
run through the caruncles and crypts 
arc coiled but those of foetus penetrat 
mg the villus do not reveal much coil 
mg The capillaries connect the axial 
arterial branch The foetal vilh m the 
crypts are surrounded b) maternal tissue 
and ihcy branch into small loops winch 
icscmblcs a leaf like pattern (Tsutsumi 
md Hafez, 19G6) 

Functions of Placenta 

riic placenta lias to perform three 
major functions vi/ transport storage 
md biosynthesis Iht. mother has to 
supplj die essential factors required m 
the synthesis of large amount of new^ 
tissue m addition to maintaining her 
seif, since pregnancy is predominantly an 
aiubohc process In die prtnaLil life* 
nutrients arc supplied in four stages In 
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the first i.c. cleavage stage in farm ani- 
mals tire cleaved egg obtains its nutri- 
tion from its own deutoplasm which is 
temporary. 

In the second, the blastocyst stage, 
blastocyst absorbs fluids and nutrients 
from tlie uterine luminal fluid. In the 
third stage, the vitelline circulation helps 
tlie histotrophic nutrition during im- 
plantation. In tins stage phagocytosis oc- 
curs ^vhich engulf fluid unaltered fats 
and tissue debris. In the fourth stage 
wliich is a major route of prenatal nutri- 
tion in farm animals, absorption of 
nutrition takes place by the allantoic 
circulation in the placenta after the 
formation of placentomes. 

Detailed description of role of the 
placenta, in the transport of nutrition, 
while maintaining and permitting the 
pregnancy is as follows: 

Transport of Nutrients 

At the junction of chorion and en- 
dometrium even though there is no 
direct contact of blood of the foetus and 
dam, the circulations are dose enough 
to pass oxygen and nutrients from the 
maternal blood to the foetal blood and 
the ^vastc products in tlie opposite 
direction. However, the placenta has 
selective permeability which protects 
the foetus against foreign material 
molecules as well as prevent transfers in 
opposite direction. Carbohydrates, pro- 
teins and fats as 'ivcll as U’ater, inorga- 
nic salts pass in one form or other from 
the dam to the foetus. Tlic mechanism 
involved in tills transfer is quite inter- 
esting. According to Hammond's 
"Partition of nutrients" theory', the 
foetal tissues get priority over the mater- 
nal tissues and it lias been observed that 
the foetus grows c\cn when the mother 
is loosing coiidiiion. The transfer of me- 
tabolic products through the placental 


membranes is by simple diffusions such 
as movement of molecules from high to 
low concentration. Secondly by some ac- 
tive transport certain ingredients can 
even be pumped from low to high con- 
centration. Thirdly by phagocytosis i.e. 
by engulfing the food particles and 
fourthly pinocytosis i.e. engulfing the 
ivater molecule. The ease of the passage 
depends upon the solubility of the 
nutrient components. 

Transport of Gases or Respiration 

TJie oxygenated blood from the 
mother is carried to the foetus through 
the tributaries of umbilical veins 
whereas the unoxygenated blood from 
the foetus is carried by the tributaries of 
umbilical artery. The two gases namely 
oxygen and carbon dioxide pass 
through the membranes by diffusion, 
the process of which is regulated by the 
blood pressure and its flow depending 
upon the foetal requirements. 

On account of die low pH in the pla- 
centa. the oxygenated haemoglobin 
from the mother is readily disassociat- 
ed thereby releasing oxygen for foetal 
haemoglobin. Carbon dioxide is readily 
transfened from the foetus to the 
mother. The placenta tlius acts like a 
lung. 

Transport of water 

^V'aicr moves very freely between 
mother and foetus. Of the total sub- 
stances absorbed by the foetus, 77 per 
cent is water. However it is interesting 
to note th.it the water moves from 
inoUicr to foetus against tlic osmotic 
gradient and low concentration of 
plasma proteins. 

Transport of Inorganic nutrients 

Of die inorganic nmricuts, sodium is 
muUi restricted in the passage through 
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placenta The iron content is much 
higher in the foetus ivhich is stoied in 
lucr spleen and bone inariow The 
tiansfcrcncc of trace elements like 
copper through the placenta is readily 
effected This element also accumulates 
in the liver Although manganese is 
found in the foetal liver it does not 
accumulate Calcium and phosphorus 
according to Neivland et al (I960) enter 
the foetal blood against a concentration 
gradient Depletion of calcium and 
phosphorus reserves from the mother 
ocairs in cases of low plane of nutrition 

Of the total sugar content of the 
foetal blood 70 80 per cent is fruc 
lose avhcrcas glucose predominates in 
maternal blood Probably glucose is 
formed in the placenta and stored m 
foetal li\cr ^\hlch serves as a reserve 
energy source Placenta is not permeable 
to fat but die fatt) acids and glycerol 
pass freely Vitamin A D and E arc ob 
structed by placenta and hence their 
concentration m the foetus ts much 
lower Since the inter soluble Vitamins 
arc synthesised in lumen their concen 
tration in foetus has not been studied 
Placenta is also permeable to all hormo 
nes particularly gonadotropins steroids 
and insulin The gonadotrophic hormo 
nes pass easily through the placenta 
causing enlargement of foetal gonads 

Barrier 

Placenta is impermeable to particu 
laic matter like bacteria and even to 
large molecules Hot\c\cr this barrier is 
selective allovsing certain substances lo 
pass and retaining others contrary to 
ordinary osmouc procedures 

Synthesis 

Hormones sucli as oestrogen, proges* 
icronc and gonadotrophin are produced 
III considerable amounts by the 


placenta Similarly certain food stuffs 
are synthesised 

Excretion 

Fluid waste products like urea of the 
foetal metabolism escape tlirough the 
placenta to the mother whicli thus has 
a kidney like function 

The foetal membranes are the means 
of protection, nutrition and excretion 
during the prenatal life These are ex 
polled at birth They consist of yolk sac 
amnion allantois and chorion 

VOLK SAC 

This IS a primitive structure observ 
cd in the early embryonic period m all 
tlie domestic animals except poultry It 
atrophies completely after few weeks It 
IS cniongated structure m the cow, ewe 
and sow Before the formation of 
amnion the blastocyst and the yolk sac 
perform limited placental functions 
They provide nutrients and take care of 
early embryo The nutrients m the 
form of uterine milk are absorbed by 
the blastocyst and the yolk sac 

The uterine milk contains glycogen 
fructose leucocytes R B C s, fat globu 
Ics inorganic salts immune bodies 
from lymph and probably other nutri 
ents This IS secreted by the uterine 
glands of the endometrium under the 
mnucncc of progesterone 

AMNION 

As the development of embryonic 
disc continues the embryo takes the 
tubular form Simultaneously, tlie 
amniotic margin follows this imderfold 
mg In tins fashion the line of attach 
ment becomes limited to tlie ventral 
bodywall and then decreases m relative 
extent as it bounds the umbilical area 
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\VitIi the development o£ umbilical 
cord, the amniotic portion near the um- 
bilicus appears as a covering layer. The 
amnion becomes a thin, tough, trans- 
parent and nonvascular membrane. The 
amnion is observed only in mammals, 
birds and reptiles while it is absent in 
fishes and amphibia. 

The inner lining is an ectodermal 
epithelium ivhile outer layer is a meso- 
dermal connective tissue. The amniotic 
cavity enlarges rapidly and a clear, 
colourless mucoid, amniotic fluid ac- 
cumulates. 

Amnion is formed at about 13 to 16 
days after conception in cow, sheep and 
mare and little earlier in the pig, dog 
and cat. The embryo is suspended in 
the amniotic fluid. In the bovines, 
amniotic plaques or pustules are pre- 
sent on the inner surface of amnion. 
These are small 1,5 to 12.5 mm, irregu- 
lar in shape, flat, white and raised epi- 
thelial thickenings which are usually 
seen between third to seventh month of 
pregnancy and disappear late in gesta- 
tion. They arc rich in glycogen. The 
causes and significance of these plaques 
is not known. Neither there is any rela- 
tion to bacterial or viral origin nor are 
they of any inIlamiuator>’ origin. The 
quantity of amniotic fluid varies in farm 
mammals being about 3500 ml. (3000 
to 5000) in the cow, 3000 to 7000 ml. in 
marc, 400 to 1200 ml. in the goat. 40 to 
150 ml. in the sow and 8 to 30 rol. in 
the dog and cat. The \olumc N’arics con- 
siderably in different species and even 
within individuals. The amniotic fluid 
is secreted by ihc amniotic membrane 
and the skin of foetus. But its exact 
origin is unknown. It is alkaline in 
nature and contains pepsin, proteins, 
fructose, fat. salts and diastaiic and 
hpoUtic fennents (Markle, 1944). 

The bQ\ine and swine foetus 


stvallow much ot this fluid during 
the stages of pregnancy and hence the 
quantity remains fairly constant. Urine 
from foetus is also excreted into the 
amniotic cavity through the urethra. 

The amniotic fluid provides a watery 
medium in tvhich embryo develops 
freely, without any effect of distortion 
due to surrounding rigid structures. 
Tims it serves as a protective water 
cushion which absorbs jolts. It prevents 
adhesions of the foetus to the amniotic 
membrane. The amniotic fluid aids in 
the dilatation of cei-vix at the time of 
parturition. During this time, the 
amniotic fluid becomes more mucoid 
and of slippery consistency which serves 
as a lubricant that assists the expulsion 
of foetus. The amniotic fluid equalises 
the pressure and permits the change of 
foetal posture. The role of amniotic 
fluid with regard to the detoxification 
or retention of foetal excretions and 
secretions is not known. 

ALLANTOIS 

Allantois arises as an outpocket of the 
hind gui from ibe splancJmoplcura. Its 
outer layer is rich in blood vessels form- 
ing the umbilical artery and the vein. 
With die progressive development 
allantois grows, enlarges and extends 
into the amniotic cavity (i.e. with the 
true and false amnion). This cavity con- 
tains allantoic fluid and is formed com- 
pletely by about 24 to 28 days after fer- 
tilization in domestic animals. It ex- 
tends along the whole length of focul 
membranes except in the undilaicd 
apices of the chorionic \essels. Since the 
latter is dc\oid of blood vessels it atro- 
phies. becomes necrotic and are known 
as necrotic tips of allanto-chorion. Be- 
tween 60 to 90 days of pregnane)' in cow, 
calcium deposits are seen on the allanto- 
cltorion in the form of white streaks. 
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which disappear afterwards. The waste 
products from, foetal kidneys and blad- 
der pass through the umbilical cord 
through tlie urachus and are stored in 
allantoic cavity. The allantoic fluid is 
clear, tvatery, amber coloured with a 
slight alkaline reaction and contains 
proteins (albumins), fructose, urea, 
CTeatinine and inorganic salts. Accord' 
ing to Wislocki (1935), Richter and 
Gotze (1950), the quantity of allantoic 
fluid in different species is as follou-’s: 
cow 9500 ml. (4000-15000 ml.); marc 
(4000-10,000 ml.); goat (500-1500 

ml.); sow (10-150 ml.), bitch (10-50 ml.) 
and cat (3-15 ml.). 

In the allantoic cavity are found irre- 
gular shaped masses or bodies called as 
‘hipporaanes’. These are amber colour- 
ed, pliable rubberlike with an amor- 
phous bodies semisolid in consistency 
and varying between 0.3 cm to 4.00 cm 
in thickness. These are usually found 
floating in the allantoic cavity. Their 
origin and significance is not under- 
stood. No cellular structure or tissues 
could be differentiated histologically. 

CHORION OR ALLANTOIS CHORION 

This is fonned by fusion of the outer 
layer of allantois and the trophoderm 
or serosa which arises from somatople- 
ura. This structure is in intimate con- 
tact with endometrium. It is highly 
vascular and carries out the inlercliangc 
of gases, nutrients and wasteproducts 
between foetal and maternal circula- 
tions. This function starts from its for- 
mation. The allanto-chorion is the foe- 
tal placenui and iu development is de- 
pendant upon Uic requirements of tire 
foetus. Solids and bacteria arc imper- 
me.iblc through this stniclurc, except 
in diseases of diorion. However certain 
viruses and lar\ac of parasites can pass 
through this barrier. In cow, pig and 


sheep, allantois is attached to the 
amnion at V'arious places, giving the ap- 
pearance of separate compartments. On 
this account the foetus is never born 
tvith intact amnion. In contrast to this, 
the amnion containing the foetus floats 
freely in the allantoic cavity in 
mare, bitch and cat, and the young one 
may be born with intact amnion or 
portion of it covering the nostrils and 
mouth. In cow, ewe, and sow the tips of 
chorion are necrotic being about 1 to 
2.5 cm. long and 0.3 cm. wide. A por- 
tion of diffuse placenta or the chorion 
lying over tite internal os of cervix in 
mare is known as ‘cervical star'. 

Weight of the placenta and number 
of cotyledons in the cow 

Subramanian (1961) recorded average 
weight of placenta of Hariana cow as 

5.00 lb and average number of foetal 
cotyledons as 77.1 of which 41.8 were 
in gravid and 35.3 in non gravid por- 
tion. Purbey (1965) recorded the mean 
weight of foetal membranes as 4.7 lb 
(range 2.5 to 6.2 lbs.) , the average num- 
ber of cotyledons being 77 out of which 

41.00 Avere in the gravid portion and 
36 in non-gravid portion. Kadvekar 
ct qI (1968) reported mean weights of 
the placenta of Gir and Rathi cows as 
2.31 ± 0.104 and 1.91 ± 0.09 kg. respec- 
tively. 

Sonawane (1969) recorded the mean 
weight of the placenta in Rathi cows as 
1.82 ± 0.11 kg (range 1 to 3.00 kg). 
The average number of cotyledons tvas 
84.05 out of Avhich 48.81 were in the 
gravid and 35.24 were in tlie non- 
gravid portion Avhile the placenta of 
Gir cow weighed 2.42 ± 0.35 kg (range 
1 to 3.50 kg), the average number of 
cotyledons being 77.60 — ^45.50 in gra- 
vid and 32.10 in non-gravid portion. In 
both breeds 58% of tlie total number of 
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cotyledons were in the gravid portion. 
He obscn'cd that trciglu of the placenta 
was 10% of body weight of new bora 
calf. 

Ponkshe (19G9) reported 2.-11 kg as 
the average weight of placenta of Gir 
cows (range 2 to 3.55 kg). The average 
number of cotyledons tvas 104 out of 
whicli 55.75 were in gravid and 49 were 
in the non-gravid portion. The ave- 
rage length of greater curs'ature was 
229.6 cm. and tliat of lesser curvature 
145.24 cm. 

Dange (1969) reported average weight 
of placenta of Gir cow as 2.173 kg 
(range 1.465 to 3.270 kg). The average 
number of cotyledons was 78.41 out of 
which 44.08 were in the gravid and 
34.66 in norngravid portion- He further 
observed that 56.21% of the total num- 
ber of cotyledons were in gravid portion 
and the weight of the placenta was 12% 
of the body •weight of new born calf. 
The mean length of greater cun-ature 
was 221.00 cm (range 167 to 254 cm) 
and that of lesser curvature 138.3 cm 
(range, 102 to 151 cm). 
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Chapter 20 


Pregnancy Diagnosis 


Diagnosis o£ pregnancy at an early 
stage is important. A regular check up 
is necessary to confirm iE the animals 
have settled to services and i£ not, to 
investigate the causative factors for 
subEcttility or infertility, A Veterina- 
rian should have good knowledge of the 
ph)siopathology of. reproduction and 
the experience of having examined 
a number of cotvs and buffaloes both 
non-pregnant and also the pregnant 
ones in various stages of gestation. He 
should also acquaint himself further by 
examining a large number belonging to 
different age groups in several breeds, 
from calving to calving to distinguish 
changes in the size, shape and feel of 
llte uterus. He should have good know- 
ledge regarding differential diagnosis — 
to differentiate normal pregnancy 
from foetal mummification, maceration, 
pyometra, mucometra, hydrometra and 
tumours. 

In carrying out pregnancy diagnosis, 
following points should be taken into 
account: 

History. 

Preparation of the animal for 
examination. 

Precautionary measures. 

External examination — visual and 
manual. 


Mammary development. 

Vulval and vaginal changes during 

pregnancy. 

Gynaec examination by rectal palpa- 
tion in large animals. 

Biological and chemical tests. 

Radiographic examination. 

Differential diagnosis of Pregnancy* 
History 

On a cattle breeding farm or city sta- 
bles attempts should be made to keep 
breeding records whicli rvould give cer- 
tain information regarding various as- 
pects of the breeding performance. 
records should gi\’c the follo\ving 
information: 

(i) Birth date to estimate age. 

(ii) Age at ^vhich the first oestrus 
tvas exhibited. 

(iii) Service dates, and details 
service (natural or A.I.) and name 
of tire sire. 

(iv) Date of first and subsequent 

calvings. 

(v) Previous history, such as the date 
of last calving, whether delivery 
was normal, placenta expelled m 
good time and details of any 
treatment. 

(vi) Date of last service. 
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In the usual course, absence o£ oes- 
trus after mating in all domestic animal 
species, except in the bitch and the cat, 
is considered as probable indication of 
pregnancy. It is also true that in a num- 
ber of pathological conditions, oestrus 
may be absent though die animal is not 
pregnant. A certain percentage of cows 
and buffaloes exhibit oestrus on one or 
more occasions even though they are 
pregnant. It is risky to serve such ani- 
mals. One should not rely on history 
only and actual examination of such 
cases is very necessary to diagnose if the 
heat is gestational. Examination at six 
^veeks stage would give a clear idea in 
majority of the cases. All cases which re- 
peat to service after an interval of about 
trvo to three months need careful exa- 
mination. 

Preparation of the animal for 
examination 

The animal should preferably be ex- 
amined after milking so that the excite- 
ment does not affect the milk produc- 
tion. The cow or buffalo should be re- 
strained properly in tlic standing posi- 
tion. Since majority of the Indian cows 
and buffaloes are of excitable tempera- 
ment, it is better to secure them in a 
trevis for examination. If cows are fair- 
ly quiet, it is customary to examine 
them in the b)Te-proper by securing the 
hindlegs. There is every danger of the 
animal slipping during examination 
particularly if the floor is slippery. Nor- 
mally it is not necessary either to fast 
llic animal or to withhold water a few 
hours earlier to examination. On no 
account tlic animal should be cast for 
pregnancy examination. 

Precautionary measures 

A Veterinarian has to prepare himself 
suitably so as to have ease and safety in 


carrying out the examination. Consider- 
able importance is attached to protec- 
tive clothing which comprises of rub- 
ber or plastic overall, full sleeves and 
gumboots, which is easy to clean and 
sterilise. A goggle to protect the eyes is 
necessary. Before putting on the protec- 
tive clothing nails should be trimmed. 
Protective clothing minimises the pos- 
sibility of to and fro transmission of 
infection when a Veterinarian has to 
visit a number of farms on the same 
day. 

External exanunation 

Visual : The animal should be care- 
fully observed with regard to physical 
condition. 

In heifers improvement in general 
condition and slight abdominal enlarge- 
ment may be noticeable from the 
third month of gestation. In the cow, 
the enlargement is very variable depen- 
ding upon the breed, number of calv- 
ings and pendulous belly. Abdominal 
enlargement should ndt be relied upon 
as the only method of diagnosis. It is 
just an aid. In majority of coiw the ab- 
dominal distension may be noticeable 
from the 6th month onwards. The en- 
largement is specially marked on the 
right side and easily detectable in the 
heifer than in the cow. In the obese 
cow, it may not be detectable until late 
in gestation. 

Manual — Abdominal ballotmcnt : 

In palpating the abdomen, a dosed fist 
should be pushed gently but firmly be- 
low the right flank, midway between 
the last rib and the hind limbs. The 
pressure is rdcased quickly, keeping the 
palm against the flank. It is possible to 
feel the foetus by applying pressure on 
the flank from Uie sesenth month on- 
wards. Quick release of pressure may be 
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Pregnancy Diagnosis 


Diagnosis o£ pregnancy at an early 
stage is important. A regular dieclt up 
is necessary to confirm i£ the animals 
ha\e settled to services and if not, to 
investigate the causative factors for 
subfcrtility or infertility. A Veterina- 
rian should have good knowledge of the 
ph)siopathology of reproduction and 
liie experience of having examined 
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irwi caiSxlng \ti ca\\ing xo dlsxlngoisVi 
changes in the size, shape and feel of 
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ledge regarding differential diagnosis — 
to differentiate normal pregnancy 
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tumours. 

In carrying out pregnancy diagnosis, 
following points should be taken into 
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Preparation of the animal for 
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Precautionary measures. 

Exicnial examination — visual and 
manual. 


Mammary development. 

Vulval and vaginal changes duvit^S 

pregnancy. 

Gynaec examination by rectal palp^' 

tion in large animals. 

Biological and chemical tests. 

Radiographic examination. 

Differential diagnosis of Pregnancy* 
History 

On a cattle breeding farm or city 
bles attempts should be made to 
breeding records which tvould give cer- 
tain information regarding various 
■ptexs oi xhe hxecdlng pertotwvawce. Tlic 
records should give the follorvmg 
information: 

(i) Birth date to estimate age. 

(ii) Age at which the first ocStrus 
was exhibited. 

(ill) Service dates, and details 
service (natural or A.I.) and 
of tlie sire. 

(iv) Date of first and subsequent 

calvings. 

(v) Previous history, such as the date 
of last calving, whether dclivciy 
xvas normal, placenta expelled m 
good lime and details of ^ny 
treatment. 

(vi) Date of last service. 



.freshly put to pasture. In constipated 
animals^ rectal mucosa is dry and prone 
to injury'. During suniincr inontlis when 
there is acute shortage oE water and 
gi'een fodder, rectal mucosa’ gets dry 
and bleeding, may occUr due to manipu- 
lation. 

Difficulty rrill be encountered in ex- 
amining obese cows per rectum owing 
to- fatty deposits around their sexual 
organs. In hilly cattle and small breeds 
like Dangi, Khillar -and .Nimar > (India) 
difficulties are usually experienced in 
carrying, out rectal palpations. 

Guidelines in rectal palpation of 
genital organs 

The pelvis and the internal genital 
organs can be thoroughly palpated per 
rectum. The pelvic or tire pubic ^brim, 
the iliac shaft, the obturator' and the 
lesser sciatic foramina can serve as 
guidelines in- recognising the various 
segments of the pelvis during the rectal 
examinadon. In non-pregnant animals, 
the vagina can be- felt immediately ven- 
tral to the rectum as a soft band run- 
ning straight anteriorly towards the pel- 
vic brim. The cervix is felt at the an- 
terior end of \'agina as a firm cylindri- 
cal continuation, somcrvhat nodular in 
structure, on the mid-line of the pelvic 
floor. In heifers, the cervix is at a dis- 
tance of about 25 cm from the anus. 
Whereas in cows it is about 35 cm. Cer- 
vix is freely movable and can be easily 
grasped in the hand. The >-aginal open- 
ing of the cer\’ix (os uterus externum) 
cm be palpated wiUi the thumb. In 
heifers, the uterus is found entirely 
within the pelvic cavity whereas 
in the cows Us position differs, 
depending upon die breed, sire 
and parity. TIic position even in 
non pregnant condition will \ary from 
animal to animal. Heifers svhicli have 
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not reached puberty upto 2 to 3 years 
of age, show small cord like uterine 
horns. 

, The size, shape and consistency of 
tlie cervix varies ^rith the breed, age, 
stage of the reproductive cycles, number 
of calvings and the presence of any ab- 
normalities. In non-pregnant cotrs, it is 
about 6 to 10 cm long and having the 
diameter of about 3 to 4 cm. The cer- 
vix in cows becomes hypertrophied after 
each pregnancy and the enlargement is 
prominently marked at the posterior 
.end. , 

Anterior to cervix, body of the uterus 
is felt as' a comparatively soft structure. 
In heifers the uterine body is about 2 
to 3 cm. in diametdr. In coirs, the dia- 
meter is twice or even more. 

At die- junction of the intercornual 
ligaments both die cornua bifurcate and 
each may be palpated fonvards, out- 
wards, downwards, backwards and up- 
wards. The approximate Icngdi of the 
cornua from the bifurcation varies from 
15 to 40 cm. and the diameter is about 
2 to 3 cm. in the non-pregnant animals. 
The horns arc felt tightly coiled. 

The ovaries are located posterior and 
slighdy lateral to the apical ends of the 
uterine cornua and can be palpated by 
following the horns right from the cer- 
vLx. The size, shape and consistency of 
the ovaries is variable according to the 
breed, number of calvings and the stage 
of ocslrous c)clc. Corpus luteum in vari- 
ous stages of development would be 
located in either of die ovary. Regressed 
corpora lulea of various sizes also can 
be felt. The ovary w’hidi does not con- 
uin the corpus luteum is oval in slupc. 
smooth and firm in texture. The appro- 
ximate length of ovaries varies from 
1.5 to 2.5 cm, thickness is about I.O to 
2.0 cm and breadth 1.5 to 2 cm. A few 
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follo\ved by rebound o£ tlie foetus and it 
is markedly felt by the palm of the 
hand. 

IVIammary development during 
pregnancy 

In primiparous heifers, from about 
the fourth month omvards, some enlar- 
gement of the udder is noticeable. At 
this stage a thick, brown, very sticky 
secretion, pre-colostrum can be pressed 
out from the teats. The enlargement of 
udder is ^vell definable but the extent 
of volume is only marked during the 
last month of pregnancy. In non-preg- 
nant heiters tlie feel of udder tissue is 
soft. Due to pregnancy, the hormonal 
changes influence the mammary tissue. 
Ocsirogens will lead to the proliferation 
of tiic alveolar and the duct systems as a 
result of which the udder tissue can be 
distinguished as a well palp.iblc mass 
having good consistency. The feel is 
variable between individuals and stages 
of pregnancy. The udder is distended to 
its maximum during the last 3-4 days 
before parturition with die presence of 
colosiium which is yellowish white and 
viscous in consistency. 

In heifers and cows where steaming 
up is practised, the onset of colostrum 
and milk secretion may take place as 
early ;is 3 to 4 weeks before parluridon. 
Certain amount of oedema is also 
noticeable during die last week or so 
of gestation. The extent of odema is 
however variable. 

In cows, whicli have conceived while 
in lactation, the mammary changes arc 
not apparent in early pregnancy. 

Technique of Rectal Palpation 

It is possible to carry out a thorough 
examination of die internal genital 


organs and die pelvis of the cow per 
rectum (P.R. examination). 

A lubricated gloved hand is slowly 
introduced into the anus when sloiv 
dilation of the anal sphincter helps fur- 
ther entry into the rectum. The gende 
introduction of hand into die rectum 
leads to peristalsis and defaecation reflex. 
Backraking may be done if necessary, 
giving no chance for the air to rush into 
the rectum. Once die hand is inserted in 
the rectum it should not be removed, 
but the faeces only should be pushed 
out by the palm to avoid ballooning of 
the rectum. The distension of the rec- 
tum with air, will make it tense and 
this interferes with proper examination. 
If attempts are made to examine wlien 
the rectum is ballooned, it is likely to 
cause rectal injury bleeding and even 
perforation. The rectal distension can 
be overcome by grasping the most ante* 
riorly located contracted folds of tlic 
rectum and pressing the air out by gen- 
tle backward movement of the folds by 
repeated to and fro movements of the 
fingers at the dorsum antcro-posteriorly, 
siiiuihancously exerting pressure on the 
floor of tlic rectum. The ballooning can 
thus be overcome. Rectal haemorrhage 
may occur due to: 

(i) Forcible manipulation. 

(ii) Manipulation in the distended 
rectum due to a.spiraled air. 

(iii) Manipulations during pcrsistal- 
lic waves when the anim.il is 
straining. 

(iv) Sharp finger nails. 

(v) Manipulations involving long 
periods. 

Rectal haemorrhage may occur in 
cows that have an oedematous rectum* 
In diarrhoea and enteritis, rectal 
ocdcm.a is frequently observed. Recta! 
oedema is also noticed in cows w’hich arc 
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6ac. Profircssivo cnlarKcmcnt o( uterus 
in cows Ourini! presnanej*. (13 to 30 weeks). 



(iii) Increase in the size of the 
uterus. 

(iv) Typical thinning of tlic wall of 
tJic gravid cornua. 

(v) Slippery feel of the foetal mem- 
branes during early pregnancy. 

(vi) Feel of the cotyledons. 

(vii) Feel of the conceptus and foetal 
bump. 

(viii) Enlargement of the middle ute- 
rine arteries and fremitus. 

Conception to i weeks 

During this stage there is no p.ilpabic 
enlargement of the uicriis. TIic corpus 
lutcum develops until about the ]6th 
tby and then becomes fmner. If tlic 
animal conceives the coquis lutcum 
docs not regress from 18th (o 20th d.iy 
as during normal cycle, but it continues 
to tlcvclop, becomes firmer arul deeply 
embedded in the ovary. 'I'he animal 
docs not repeal u> service on the 2I»t 
<by. Tentative diagnosis is only made 
on the assumption, that titcrc \os a 
fertile service, llie animal tlfd noc re- 
peat and the corpus lutcum contitutes 
l« grow and becomes finucr in one ol 
the os'arics. Re-examination should be 
done after a fortnight to confirm the 
diagnosis. 
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small follicles may be present on the 
surface of the ovary A follicle may deve 
lop and become ripe at any point Ripe 
follicles measure 0 5 to 1 0 cm in dia 
meter and it is felt as a hemisphencal» 
blister like protrusion on the ovarian 
surface Care is required in manipulat 
mg the ovanes since matured Graafian 
follicle IS likely to be ruptured on pal 
pation Corpus luteum about 2 cm in 
size may be felt as soft protrusion dur 
ing the first few days after ovulation 
It gradually develops furtlier and at 
the end of 2 sveeks it is felt as a firm 
body well embedded in the ovary and 
having a diameter of about 2 to 3 cm 
If conception has not occurred the cor 
pus luteum slowly shrinks and regresses 
between 18 to 21 days 

The ovary is freely movable When 
the fingers are directed downwards 
from the ovary they would enter into 
the ovarian bursa whicli has a fine dim 
texture and 2 to 3 fingers can be admit 
ted m Its poudi Tlie fallopian tubes 
pass backwards from the apex of the 
uterine cornua to the ovary on the late 
ral walls of bursa The fallopian tubes 
ouing to their fine structure cannot 
normall) be palpated unless they arc 
enlarged is in salpingitis h)drosalpinx 
and pyosalpinx 

Rolling up of uterine cornua 


At 5 to 8 weeks stage of pregnancy, 
It may be difficult to palpate cornua 
except certain poraons antenor to the 
body of the uterus Fluctuation is not 
well marked In such cases it is neces 
sary to roll up the uterus 

Both ovaries should be examined to 
find which one is bigger and having 
corpus luteum If pregnant the corres- 
ponding horn would be bigger in size 
Locate the cervix and pull die uterus 
up and back into the pelvis and should 
then quickly get hold of the intercor 
nual ligaments with the finger and lift 
the utenis higher up dorso caudally m 
the pelvic cavity Pull both the horns 
back m the pelvis palpate each one 
carefully when difference m die asym 
metry can be judged Fluctuation and 
dunning of the uterine wall may also 
be felt Both die uterine cornua should 
be palpated along tiieir entire length 

In certain cases it is difficult to roll 
up the uterus Under die arcumstanccs 
the non pregnant horn corresponding to 
die small ovary should be pulled back. 
It will thus be possible to palpate the 
pregnant horn and delect asymmetry 
and fluctuations 

When palpating the genital organs 
per rectum the following points would 
aid m the diagnosis (Fig 69 a, b c, d) 


It IS not possililc to palpate all parts 

of the utciais m us position since slight — 

toiidi immcdntcly leads to coiling md 

the cornua cannot be felt properly rV 

a ong ihc.r enure length One should 

dicrcforc practise rciraction or rolling \ 

up of tlic uttnis first m non pregnant \ -c — ( 

animals and then in early pregnant 

ones During cirl> pregnancy as that 

of 5 to 7 weeks correct diagnosis is only 

possible on thorough palpation widi I 

rolling of the uterine cornua Progressive enlargement of uterus 

lo cous during pregnancy (4 to 0 weeks) 



the foetus can be felt by pressing against 
the dorsal wall of the uterus and quick- 
ly releasing the pressure. Double uterine 
wall may be felt with case before the 
cotyledons start developing from 12 to 
16 rvccks but this feel is not necessary 
in view of the positive enlargement. 

Fremitus can be felt at about the 
•1th montii which continues to be pro- 
grcssi\c until the full terra. Tins is due 
to the hypertrophy of the middle uterine 
artery on the gravid side as a tense cord 
about 1 cm in diameter. The ancty is 
located by palpating the pelvic wall at 
about the level of middle tliird of ihc 
sliaft of the ilium; when the artcr)' is 
contpressed between Uic fingers and the 
thumb, a vibratory sensation is felt 
whidi is tenned ‘fremitus’. 

’riic vagina becomes pale and the 
cervix gets more lilted. Ily the end of 
ilie 20ih week, the long .ixis of cervix 
a.ssumcs inclination aw.iy from its nor* 
m.il liorirontal position. 
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Diagnosis of twins and multiple births 

During early period of gestation, when 
the ovaries arc still palpable per rectum, 
the presence of two corpora liilca, ciilicr 
in the same ovary or one on each ovary 
will indicate twin pregnancies. Betvrccn 
5 to 8 vs'ccks before extensive enlarge- 
ment occurs, a separate set of develop- 
ing. foetal membranes may be detected 
in each cornua in ease ovulations have 
occurred from corresponding ovaries. 
Such bilateral enlargement of the ute- 
rus is likely to be confused with p )0 
inctra. Proper examination is therefore 
necessary to find that there is thinning 
of the uterine wall, slipping of the foe- 
mi membranes, fluctuations and tense- 
ness. In case of mnnoevgous twins the 
diagnosis would be diflladt since thca* 
is only one corpus luieum in the ovary 
and ivro sets of foetuses dcvclojsing in 
the incrinc cornua. 

DUTcrentia) Diagnosis of Pregnancy 

in the diagnosis of pregnanev, it is 
likely that structures like the uritury 
ItUdder. rumen, flee end of c.uxuin .iml 
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cept in cases where conception has oc- 
curred in the other cornua during sub- 
sequent pregnancy. 

The ovary corresponding to tlie gra- 
vid cornua will sho^v a well developed 
firm corpus luteum deeply embedded. 

At 6 weeks stage, enlargement is well 
defined with fluctuations and slipping 
feel of the membranes. For an accurate 
diagnosis the uterus should be rolled 
up and cornua well palpated. The va- 
ginal mucosa looks palepink. The cer- 
vix is found centrally placed upto 6th 
^v•cck of pregnancy and the entire 
uterus is intra-pclyic in majority of 
cows. 

G to 8 weeks 

At the end of the 6th week, die cor- 
nua corresponding to the ovary with the 
corpus luteum enlarges to about 2 to. 3 
times its normal diameter at its most 
pendant point. The enlargement tapers 
away from this point on both sides. The 
wliole of the enlargement can be held 
in the palm of thq hand after tlic uterus 
is rolled back. Thinning of the .uterine 
iN'all continues and fluctuations become 
maikcd. Slipping feel of the focLil mem- 
branes is marked particularly in the 
heifers. 

At six uccks there is no enlargement 
of the non gravid horn The gmvid horn 
enlarge rapidly from 6 to 8 weeks 
and disparity between the gravid and 
non gra\id cornua becomes marked. The 
prcgmint horn at 8 weeks stage is appro- 
ximately 6 times greater in \oIumc. Its 
content arc tense and double wall is 
TcIl Some enlargement and tenseness of 
the Ixxly of the iitcnis occurs at 8 weeks 
stage but scry little palpable enlarge- 
ment of the non gras id cornua is seen. 
In majority of primip.ira and multipani. 
the uterus is p.aray imraptlvic and 


paitly extra-pelvic in position. The 
uterus can still be palpated with ease 
from all sides. No foetus can yet be felt. 

The vaginal appearance is similar to 
that observed in earlier stages of preg- 
nancy. 

8 to 12 weeks 

During this stage, the non-gravid cor- 
nua enlarges to about double its normal 
size, the gravid horn further becomes 
enlarged and tense. The uterine wall 
becomes very thin and due to its inCTea^ 
ing weight, the uterus becomes extra- 
pelvic and hangs on the brim of the 
pelvis. It is still possible to palpate it 
from all sides. The ovary can be located 
and the corpus luteum of pregnancy can 
be felt. The double wall feel is easily 
palpated. At the end of this stage, 
ballotment of the foetus through the 
uterine wall is at times possible. 

The vaginal mucous membrane is 
pale to pink. The cervix is pulled for- 
ward and becomes tilted on the pelvic 
brim due to tlie weight of tJie gravid 
uterus. On rectal palpation, vagina is 
felt as a tight band drawn fonvard. The 
\ulval lips are also drawn in, due to the 
pull exerted on the vagina. 

12 to 20 weeks 

There is rapid enlargement of tlic 
uterus during this period and it be- 
comes entirely abdominal at about ih® 
17th week. Vaginal tension is progres- 
sive. The cervix is located be>ond the 
peUie brim. The dorsal surface of the 
uterus can be ivcll palpated. After about 
15 is’ccks, it is not possible to palpate 
the uterus from all sides. The uterine 
wall becomes less tense. Fiom about the 
16th ivcck, tile cotyledons can be felt 
as cork like bodies floating on the sur- 
f.icc of water.' From I6lli to 20tli week. 



PRECNANCV’ DIAGNOSIS 267 


of uterus unicornis and also in other 
developmental anomalies of the uterus, 
cervix or vagina and in dironic cases of 
cystic ovaries causing cystic degenera- 
tion of the uterine wall. 

The above conditions differ from preg- 
nancy due to the absence of feel of foe- 
tal membranes and the foetus, lack of 
fremitus, and failure of progressi\'c de- 
velopment of the uterus as during nor- 
mal gestation. Pathological conditions 
sudi as hydrops aranii and hydmllatois 
arc likely to be confused^ with mucomc- 
tra and hydrometra, particularly in 
early sUiges but this dan bq differen- 
tiated by the tense fed of tJic overdi- 
stended uterus, presence of foetus and 
cotyledons. 

5. White neifer Disease 

In the ^Vhilc Heifer disease certain 
forms are diaractetised by retention of 
uterine secretions. The uterine enlarge- 
inciu may be imilatciul and simulates 
early jncgnanc)’. Differential diagnosis 
is possible on tlic grotmd th.tt there is 
no douhh’ utcntic svali atid (he hiincii 
of the vaginal canal just beyond ureth- 
ral orifice is not patent, 'the vagin.a 
m.ay be ocrludcd by .i permanent by- 
men and tlic cervical <un.il nuy l>c al>- 
sctit. This occlusion is detected vvhen 
uterine entiteter is pasMxl. 

G. Tumours 

'I'uinouu tiuy cau>c cvmfmioa in 
pirgnajKT dijgju»ls. nie iuuu>ui» 
uui^t comitumly cuafuMrd v«i(h pteg- 
ivam'N ate iMUpIuoioiiu. granuliAa 
veil c-f the oxaiics a:ul fai nc- 

iit live UicvLiUciv. DcjKiuling 
ujx.'ij the tvj'c. siuuiluij jjlaI cujislv 
tcuv'v «.«f the (uiu.-'ur. i: la to 

vUsJficittiitc frr-a 


7. Chronic Endometritis 

The differential diagnosis can be 
made on the grounds that in chronic 
endometritis there is absence of uterine 
contents, no thinning, no slipping feel 
of foetal membranes and absence of 
cotyledonary feel. The cervix is most- 
ly enlarged. In uncomplicated eases, 
oestrous C)'des may occur. In dironic 
endometritis the uterine disdiargcs in- 
variably contain flakes of pus. 

8. Incomplete or delayed involution 
of uterus 

Incomplete or delayed uterine involu- 
tion may occur due to several factors 
and when sucli casc.s arc offered for 
examination, vvltliont any histor)’. con- 
fusion arises in projicr diagnosis. With- 
in 3-1 days after parturition, the uterus 
is supposed to involute very rapidly but 
this may )>c dclaycil due to lionnonal 
imlKiIance, puthologic.al conditions and 
d^stoki.i. The lochia! dlscliargc con- 
tained in the uterus may be confused 
with enlargement of jiregnancy at vari- 
ous vt.igfv. It can onlv be dlffcrcnri.-itcd 
on the gronnds that the uterine null it 
thick. The c|uanti(ics of accumul.'ition of 
lochial liisclurgc is variable and like- 
wise the tlilftTcnce in fiuctiutioni. The 
lochia) disdurge v\hich is occasionally 
voided wiilv the perineal region. Re- 
(Kiatcil cvaininattons uill show dut in 
context to prcgiuncv', there is a consiv 
lent reduction in the site of tlie utcrut. 
Hvpctuuplilcd cervix anil fremituv 
uuv give deceptive feeling. Siraining 
Skhich j> ab-KTJii in pregiuno is occJ 
sionalb lihwrvcd. 

Other methodi of Brcsxiaaey dlagfloai* 
ia the COST 

fur i.he '-f 

iix:a.v Lu-MTii < n the »-/ ci-tngo 

in djc ecmr-’.itkn c( -icA u:\r.c 



2G6 reproduction in farm animals 

1. Pyometra 

The size o£ the uterus in pyometra 
may approximate to various stages oE 
pregnancy due to accumulation of pus 
in variable quantities from 0.5 to 20 
litres. A corpus luteum on the ovary 
is present and oestrus does not occur. 
Slipping o£ the foetal membranes is not 
felt. There is absence of cotyledons. 
Fremitus may or may not be present. 
The enlargement should be estimated 
i£ it corresponds to the service dale. 
Usually, confusion may arise at 5 to 9 
^^ccks after last service. Pyomctia com- 
monly is a sequelae of retained after- 
birtlis and metritis wherein there is an 
intermittent discliarge of pus from 
^a^na. Pregnancy may occur even in 
Trichomoniasis but the foetus is des- 
troyed during early stage, the foetus 
and foetal membranes macerate, result- 
ing in pyometra. In such cases the cer- 
vical seal of pregnancy may remain un- 
disturbed for a long period. The 
iitciinc walls arc coinparati\cly thick 
and heavy. There is a lack of tone to 
the uterus and the fluid in ihc uterus 
IS thick to semi-fluid consistency com- 
pared to normal pl.iccnial fluids giving 
ilic typical 'doughy' feel on uterine pal- 
pation per rectum. Asymmetry of ute- 
rine cornua as in pregnancy is absent, 
ilic uterine enlargement is bilateral wiili 
the presence of a single corpus luteum 
and the absence of double wall feel 
which will serve to differentiate pyomc- 
tm from twin pregnancy. Differential 
diagnosis can only be made on account 
of tlic absence of foetal mcml)nmcs or 
the pus lending to acaimulatc in the 
apical portions of lx)th cornua with no 
dorsal bulging as is palpated during 
early’ pregnancy. In normal pregnancy’, 
repeated examinations will indicate 
progressive enlargement of ilic gravid 
cornua while as in pyometra, the en- 


largement more or less remains of tlic 
same size and is uniformly bilateral. In 
pregnancy, the cervical mucus appeals 
sticky and tenacious but in pyometra 
the cervical mucus is slimy and moist 

2. Mummification (Haematic mummi- 
fication) 

111 the bovincs mummification of the 
foetus may occur during 3rd to 8th 
month of pregnancy. 

History of service but failure of the 
increase in size of the foetus or abdo- 
men, failure of udder development and 
failure of parturition arc suggestive of 
mummified condition. There is ab- 
sence of cotyledons and foetal fluids, the 
uterine wall becomes thick and 
tightly adherent to the liard foetal 
mass (foetal mummy). Fremitus 
is absent. Corpus luteum can be 
palpated on the corresponding side of 
the ovary and the cervical seal remains 
intact. 

3. Maceration 

In this condition, the symptoms arc 
similar to those of pyometra, except that 
the foetus dies in utcro after about the 
tourth month of gestation, accompanied 
by bacterial invasion resulting in mace- 
ration of the soft structures of tlic foetus 
except the bones. On rectal palpation, 
the foetal bones lying in the lumen of 
the uterus will give a ‘crepitant’ fed- 
Foetid, purulent, discharge in variable 
quantities is voided from tlic vagina 
from time to lime. In certain cases 
where the bones arc locked up in the 
cervix very’, hard irregular feel is ex- 
perienced witli sharp bony protrusions. 
(Fig. 70). 

4. Mucoinetra and Hydrometra 

1 his may occur secondary to an i®’ 
perforate hymen in the defective cornu 



o£ uterus unicornis and also in other 
developmental anomalies o£ the uterus, 
cervix or vagina and in chronic cases o 
cystic ovaries causing cystic degenera- 
tion o£ the uterine wall. 

The above conditions differ from preg- 
nancy due to the absence of feel of foe- 
tal membranes and the foetus, lack of 
fremitus, and failure of progre^ive de- 
velopment of the uterus as during nor- 
,n.al gestation. Pathological “idmo. s 
such as liydrops amnii and hydrallatois 
arc likely to be confused, with ituicomc- 
tra and hydrometra. particularly i 
early stages but this dm be ‘ cre 
tiated by the tense feci of the overdi- 
stemled utents, presence of foclus ami 
cotyledons. 
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7 Chronic Endometritis 

The differential diagtiosis can be 
made on the grounds that m chrome 
endometritis there is ahsence of uterine 
contents, no thinning, no slipping feel 
of foetal membranes and absence of 
cotyledonary feel. The cen-.x is most- 

Iv enlarged. In uncomphcited cases. 

.Ltroiis cycles ni.iy occur. In chrome 
cndomeiritis ihe uterine discharges m- 
mriably contain Hakes of pus. 

8. Incomplete or delayed involuUon 

At 
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have proved unsatisfactory. Se\eral tests 
curied out for gonadotrophins and 
ocstrogens in the blood and urine on 
diffcicnt test animals and urine test foi 
pregnandiols have proved unsatisfactory. 

Foetal Electrocardiograms (F.E.C.G.1 

The technique ivas used for cattle, 
sheep and horses. The electrocardio- 
graphic diagnosis of bovine twin preg- 
nancy is unsuccessful after five montlis 
of gestation. It is hoped that clinical 
application of F.E C.G. may prove to 
be of great help for the diagnosis of late 
foetal mortality, mummification and 
multiple births in the cow. For diagno- 
sis of triple and quadruple pregnancies 
use of an electro cardiograph witli two 
or more channel s)sicm is desirable. 

Foetal Heart beats > 

In twin foetuses heart beats are gene- 
rally similar but at times one foetus may 
show tachycardia (very 'rapid heart 
beats) while in the other foctm the 
heart beats are normal. Foetal arhyth- 
inia is usually observed in tacitycardia. 

Diagnosis of Pregnancy in the Buffalo 

Procedures adopted for the diagnosis 
of pregnancy in the buffalo arc more or 
less the same as tlut in die cow. It has 
to be remembered that the duration of 
gestation period in the buffalo is 10 
montlis and 10 da)s. The gestational 
dcsclopnient of the foetus and progres- 
sive gain in weight is in accordance with 
the birth weighu in different breeds of 
buffaloes. Whenever there is no histoiy' 
of scrv'iccs, tlic Veterinarian will have 
to ascertain the period of gestation ac- 
cording to the si/c of the foetus on 
palpation per rectum. 

In die buffalo, restraint is easier as 
coropaicd_t 0 thc cous. Buffaloes, can be 


examined in the stable or on the stand- 
ings proper in the open, just by secur- 
ing their heads. Buffaloes do not kick 
like cows. All examinations should be 
done in standing position. In case of 
excitable buffaloes, forelegs are tied by 
means of a rope in standing position to 
check their movements. 

In the actual examination per rec- 
tum, the following points would serve 
as guidelines. It experienced dial in 
the buffaloes the rectal wa|l is rather 
tense and rectal mucosa is dclicatp as 
compared to that in cows. Bleeding is 
commonly observed if care is not taken 
during backraking. Rectal palpation of 
the genitalia has to be done quickly 
and gently, else the animal is likely to 
strain and forcible palpation may lead 
to rectal bleeding Good amount of 
lubrication of hands is therefore essen- 
tial. , 

In majority of the buffaloes, either in 
heifers or in adults the uterus in non- 
pregnant condition is invariably found 
on die floor of the pelvis. Observations 
made by Sane et al (1968) and Kaikini 
(1971) showed that hypertrophy of the 
cervix and uterus, as it occuis from 
cilvjng to calving in the cow, whicli 
results in enlargement and size of the 
cervix and uterus, is not commonly 

marked in the buffalo. In consequence 
of which, even in pluriparous buffaloes, 
the non pregnant uterus is found on die 
floor of the pelvis while as in pluripar- 
ous COW'S, die uterus is found partly 
intra-pclvic and pardy extra-pelvic or 
completely extra-pclvic in cows which 
have given more than 6 to 8 calvings. 

Pregnancy Diagnosis in the hlarc 

It is necessary to carr)’ out prcgnaiicj' 
diagnosis in the marc as a routine in 
case breeding is to be done systematical- 
ly. This is in view of the fact. that a 
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certain number of mares do exhibit 
oestrus even if they are pregnant and if 
pregnancy diagnosis is not done in good 
time, there is every chance tliat they 
will be serv'ed again, resulting in com- 
plications. It is experienced that some 
marcs do not repeat to oestrus in good 
time even if they have not settled to 
service. This gives an erroneous impres- 
sion that the marc once served is preg- 
nant. The Veterinarian should collect 
as mucli history of the mare as possi- 
ble sucli as the last foaling date, service 
date etc. prior to rectal examination. It 
is essential to take into account the 
age, general condition of the marc, pre- 
vious breeding liistor)*, d.aic last seen in 
oestrus, reaction to the teaser before 
and after breeding, to serse as a guide- 
line for proper diagnosis. 

External signs of pregnancy in the 
marc 


nancy beyond ninth montli of gestation. 
Enlargement of the mammary glands is 
noticeable in the last month of gesta- 
tion. A very distinct distension of the 
teats is marked at about 2 to 4 da)s 
prior to parturition. In most marcs, t 
to 48 hours before foaling, svaxing of 
the teats due to expression of colos- 
trum is noticed. Houcser, great varia- 
tions arc not uncommon in advanced 
pregnane)'. Oedema of the abtlomcn. 
just anterior to the udder may also oc- 
cur. In the marc, relaxation of ilic pel- 
vic ligaments in advanced pregnanc)’ is 
not so marked as in the covv. External 
liallotmcnt of the foctiu detectable in 
the covs' in advanced pregnancy, is not 
apparently marked in the mare otving 
to the thickness and tcmcncvs (^f the 
abdominal vvall. During the l.ut montlr 
of pregtranc)', foetal movements may be 
seen in die abdominal wall .ifter the 
marc drinks toltl water. Preceding 
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It is necessary to secure the mare in a 
trevis or against bails of hay or a gate. 
^Vithholding tlie ration a day prior to 
the examination may help in avoiding 
back pressure during the rectal palpa- 
tion. 

The veterinarian should put on the 
protective clothing and lubricate his 
hand with non irritant non-greasy 
lubricant such as the soft soap. In mares 
backracking is most essential as dung 
pellets may complicate die examination 
particularly that of ovaries. The tail 
should be properly secured. The hand 
is then slowly introduced in the rectum 
to palpate genitalia of the mare. 

Location of ovaries 
The examiner should be fully con- 
versant with the anatomical structures 
and their iclatlonship involved in pre- 
gnancy examination of the mare. There 
are certain land marks which would 
serve as a guide such as the pelvic 
girdle with its typical characteristics. 
The ovaries serve as a second landmark 
owing to their relatively constant site 
and its distinguishing features. On in- 
troduction of the hand in the rectum, 
examination is usually begun by loca- 
tion of one of the ovaries. It is the usual 
experience that the left ovary is the 
easier to reach and locate as compared 
to the right one. 

In non-pregnant marcs as well as 
those in early pregnancy, the ovaries 
arc found located in the sub-lumbar re- 
gion, at a distance of 5 to 10 cm anterior 
to the upper third of the shaft of the 
ilium. The iliac bone is located first 
and thereafter the o\ary can be easily 
traced. The oiaries have a typical oval 
and irregular fonn and a firm consist- 
enqv Tlic size and shape of the ovary is 
dependant on the age, body confirma- 
tion, season, stage of tlic ocstrous c)clc 


and the reproductive status of the mare. 
In majority of the mares, the left ovary 
is comparatively larger than right. The 
average size is 5 to 8 cm in length and 
2 to 4 cm in ividth and height. 

A beginner may get confused while 
palpating 'per rectum due to die faecal 
balls in the small colon and proximal 
part of the rectum. The ovaries are firm 
and are distinguishable from the faeail 
balls which are soft in consistency and 
disintegrate on pressure. In case ovaries 
cannot be located in the prescribed 
position, it is suggestive of advanced 
pregnancy. 

The landmarks which usually serve 
as guidelines during pregnancy diagno- 
sis are in general the same as observed 
in the cows. 

1. Progressive increase in the size of 
uterus 

In early pregnancy increase in size is 
typically circumscribed and does not in- 
volve the entire horn as in die cow'. In 
most cases, pregnancy is established in 
the riglit cornua. In early pregnancy 
the enlargement can be located slightly 
above the junction of the horn with the 
body. As the pregnancy progresses, the 
uterine contents expand and the body 
(Corpus uteri) becomes the main site 
for the future development of the con* 
ceptus. This is in contrast to the ob- 
scrv’ation in cows and buffaloes where 
the conceptus develops in either of the 
cornua and not in the body. 

2. Fluctuations 

Tlie formation of foetal fluids is as- 
sociated with the increase in size of the 
foetus. This causes circumscribed ven- 
tral distension of the uterus. Thinning 
of the w’all of the distended segment is 
dearly palpable. 
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3. Foetal membranes 

In the mare, the placentation is of a 
diffuse type and as such, the typical feel 
of the cotyledons during pregnancy as 
in the cow is absent. In early stage of 
pregnancy upto 50-60 days the bulging 
of the uterus is entirely due to the 
amniotic vesicle. After 50-60 days of 
pregnancy, the foetus becomes palpable 
and the amniotic vesicle becomes 
indistinct. 

4. Hypertrophy of the blood vessels 

During progressive stages of preg- 
nancy, the demand for blood supply 
constantly increases resulting in the 
hypertrophy of uterine blood vessels 
with a marked inacase in the size of 
utcro-ovarian and mid-uterine artery. 
Caudal uterine artery is also hypcriro* 
phied. Fremitus is perceptibly felt 
after about 150 days of pregnanq*. 

5. XA>c3Uon of the uterus 

There is a progressite diangc in the 
position of the uterus tlcpciiding upon 
tltc increase in its si/e associated with 
>sciglH gain. Upto COih day of gesta- 
tion, the uterus is found intrapchic. 
except in pluripaious and old nurcs. At 
about tlic DOtli day of pregnanq* the 
uterus hangs down on the brim of the 
peUts and continues to descend pro* 
grcssixcly until it reaches the abdominal 
lUx)r by the Cih or 7ih month, 'riicic- 
afier, a gradual ascent of tlic foetus 
begins. 


also exerted on the broad ligaments so 
(hat they get displaced fons'ards, in- 
wards and downwards. The ovaries are 
also pulled forwards and displaced in 
the same direction. By the end of the 
descending stage, tlie ovaries are prac- 
tically found as low as the level of the 
pelvic brim. 

Palpation of uterus and ovaries In non- 
pregnant mares and during early stages 
of pregnancy 

It is necessary for a Veterinarian to 
get himself thoroughly acquainted witli 
the characteristic feel of non-pregnant 
uterus and ovaries by palpation per 
rectum in a large number of marcs of 
\’arious breeds and age groups. Loca- 
tion of the ovaries in the high sub-Ium- 
bar region, cither indicates utcnis in 
a non-pregnant stale or an early preg- 
nanq*. In such a condition, one should 
carry out a ihorough examination of 
the entire uterus to di/ferentiate size, 
shape or tone in dhferent parts. Tfic 
ovaries should be located first and 
thereafter one sIiouUl grasji the uicro- 
ovarian ligament to trace the apex of 
the hom. Retraction or rolling shoidd 
not be done. It is not possible to finish 
{>alpation of uterus in one attempt due 
to peristalsis and straining. In case of 
straining, one should discontinue the 
palpation and reexamine lubscrjucntly. 

DUenoTkis of pregnancy durios various 
places of Gcrktatloa 
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It IS necessary to secure the mare in a 
irevis or against bails of hay or a gate 
Withholding the ration a day prior to 
the evamination may help in avoiding 
back pressure during the rectal palpa 
tion 

The leterinanan should put on the 
protectiie clothing and lubricate his 
hand with non imtant non greasy 
lubricant such as the soft soap In mares 
backricking is most essential as dung 
pellets may complicate the examination 
particularly that of ovaries The tail 
should be properly secured The hand 
IS then slouly introduced in the rectum 
to palpate genitalia of the marc 

Location of ovaries 
The examiner should be fully con 
Ncrsant with the anatomical structures 
and ilicir relationship invoUed m pre 
gnancy examination of the mare There 
are certain land marks which would 
scr\c as a guide sucli as the pelvic 
girdle with its topical cliaractensiics 
The osarics serve as a second landmark 
owing to their relatively constant site 
and Its distinguishing features On in 
iroduction of the hand in tlic rectum 
examination is usually begun by loca 
tion of one of ihc ovaries It is tlic usual 
experience that the left ovary is the 
easier to reach and locate as compared 
to the right one 

In non pregnant marcs as well as 
those m early pregnancy the ovaries 
arc found located in tlic sub-lumbar re 
gion at a distance of 5 to 10 era anterior 
to the upper third of the shaft of the 
ilium The iliac bone is located first 
and ihcrcaficr the ovary can be easily 
traced The ovaries have a topical oval 
and irregular fonn and a firm consist 
ctic) The size and shape of ihc ovary is 
dependant on the age bod) confirma 
uon. season stage of the oesirous cycle 


and the reproductive status of the mare 
In majority of the mares the left ovary 
IS comparatively larger than right The 
average size is 5 to 8 cm in length and 
2 to 4 cm in width and height 

A beginner may get confused while 
palpating per rectum due to the faecal 
balls in the small colon and proximal 
part of the rectum The ovaries are finn 
and are distinguishable from the faecal 
balls which are soft in consistency and 
disintegrate on pressure In case ovaries 
cannot be located in the prescribed 
position It IS suggestive of advanced 
pregnancy 

The landmarks which usually serve 
as guidelines during pregnancy diagno- 
sis are m general tJie same as observed 
m die cows 

1 Progressive increase m the size of 
uterus 

In early pregnancy increase in size is 
typically circumscribed and does not m 
volve the entire horn as in the cow In 
most cases pregnancy is establislied m 
the right cornua In early pregnancy 
the enlargement can be located slightly 
above the junction of the horn witli tlic 
body As the pregnancy progresses the 
uterine contents expand and the body 
(Corpus uteri) becomes the main site 
for die future development of the con 
ceptus This IS m contrast to the ob 
servation in cows and buffaloes where 
the conceptus develops in cither of die 
cornua and not in the body 

2 Fluctuations 

The formation of foetal fluids is as 
socialcd With the increase in size of ll*c 
foetus Tins causes circumscribed ven 
tral distension of the uterus Thinning 
of the wall of tlic distended segment is 
dearly palpable 
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3. Foetal membranes 

III tile mare, tlie placentatioii is of a 
diffuse type and as such, the typical fed 
of the cotyledons during pregnancy as 
in the cow is absent. In early stage of 
pregnancy upto 50-60 days the bulging 
of tlie uterus is entirely due to the 
amniotic vesicle. After 50-60 days of 
pregnancy, the foetus becomes palpable 
and the amniotic vesicle becomes 
indistinct. 

4. Hypertrophy of the blood vessels 

During progressive stages of preg- 
nancy, the demand for blood supply 
constantly increases resulting in the 
hypertrophy of uterine blood vessels 
witli a marked increase in the size of 
utero-ovarian and mid-uterine artery. 
Caudal uterine artery is also hypertro- 
phied. Fremitus is perceptibly felt 
after about 150 days of pregnancy. 

5. Location of the uterus 

There is a progressive change in the 
position of the uterus depending upon 
the increase in its size associated with 
weight gain. Upto GOth day of gesta- 
tion, tlife uterus is found intrapclvic, 
except in pluriparous and old mares. At 
about the 90th day of pregnancy the 
uterus hangs down on the brim of the 
pelvis and continues to descend pro- 
gressively until it reaches the abdominal 
floor by the 6th or 7th month. There- 
after, a gradual ascent of the foetus 
begins. 

6. Position of the ovaries 

During pregnancy, cliangc in the 
position of tlic uterus also involves cor- 
responding clianges in the broad liga- 
ments and the ovaries. During gradual 
descent of the gravid uterus, tension is 


also exerted on the broad ligaments so 
(hat they get displaced fonvards, in- 
wards and downwards. The ovaries are 
also pulled forwards and displaced in 
the same direction. By the end of the 
descending stage, the ovaries are prac- 
tically found as low as the level of the 
pelvic brim. 

Palpation of uterus and ovaries in non- 
pregnant mares and during early stages 
of pregnancy 

It is necessary for a Veterinarian to 
get himself thoroughly acquainted with 
the characteristic feel of non-pregnant 
uterus and ovaries by palpation per 
rectum in a large number of mares of 
various breeds and age groups. Loca- 
tion of the ovaries in the high sub-lum- 
bar region, either indicates uterus in 
a non-pregnant state or an early preg- 
nancy. In such a condition, one should 
cany out a thorough examination of 
the entire uterus to differentiate size, 
shape or tone in different parts. The 
ovaries should be located first and 
tliercaftcr one should grasp ilje utero- 
ovarian ligament to trace the apex of 
the horn. Retraction or rolling should 
not be done. It is not possible to finish 
palpation of uterus in one attempt due 
to peristalsis and straining. In case of 
straining, one should discontinue the 
palpation and re-examine subsequently. 

Diagnosis of pregnancy during various 
stages of Gestation 

In pasture bred and newly purchas- 
ed mares, a good check-up is essential 
lo find if they arc pregnant and if so iljc 
stage of pregnancy. It is possible to esti- 
mate the stage of pregnancy with 
greater accuracy during the first -5 
months since- the periodiol changes can 
be well differentiated. 
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4 weeks or 30 days pregnancy: 

The non-pregnant uterus has a soft 
velvety flaccid feel. At about the 15th 
day of pregnancy, the uterus beocmes 
turgid. 

The earliest period at ^vhich preg- 
nancy diagnosis is possible is at thirty 
days stage ^vhen a characteristic cir- 
cumscribed spherical enlargement of 
tile uterus measuring 2-3 cm in dia- 
meter is palpable. In the mare, tliis 
enlargement projects ventrally in the 
lower third of tlie gravid horn dose to 
the body of the uterus. There is a 
marked tension in the enlarged seg- 
ment of the uterus witli a good tone. 
Palpation per rectum may lead to its 
contractions. 

Cervix is located on the pelvic brim 
and in front of it, the corpus uteri 
bifurcates in the right and left horns at 
right angles. DifTiculty is usually felt in 
picking up the cornua with fingers for 
palpation. In some mares, tliere is a 
dotsTiward cun'c at the base of the 
horn which might be mistaken for en- 
largement of early pregnanq*. A careful 
palpation of both the Iioms from apex 
to the cer\'ix and at their bifurcation 
will help in the diflercniial diagnosis. 
The volume of the foetus, membranes 
and fluids is too small in the gravid 
uterus due to ivhich tlierc is no conspi- 
cuous bulge. 

There is presence of one corpus 
lutcuiu in tile ovary corresponding to 
die gravid horn and follicles of various 
sizes in boUi the ovaries. During tlic 
first 3 days following ovulation Uie pre- 
sence of corpus luicum can be felt as 
.1 soft area in the ovulation fossa. The 
corpus luicum of the marc docs not 
project over ihc surface of ilic ovary as 
in the cow and its presence is only re- 
cognisable from the enlargement in tlic 


size of the ovary. At 30lh day of preg- 
nanq', tlie vaginal mucus membrane 
becomes mudi paler than at any other 
time during various stages of oestrous 
q'de. Day (1940) mentioned that there 
is a pearly appearance of the vaginal 
mucous membrane and covered by fine 
network of small blood vessels. 

55 days : 

At this stage the enlargement attains 
the size of 3 to 4 cm and the uterine 
w'all of the enlarged segment becomes 
thinner with clearly palpable fluctua- 
tions. 

43 days : 

The enlargement increases in size to 
5 to 7 cm in length and 5 cm in dia- 
meter. It attains an oval form and the 
enlaigement reaches upto the junction 
of the horn and Uie body of the utc^s. 
At about 40 days the enlargement simu- 
lates the size of urinary’ bladder, which 
has to be differentiated. On careful 
palpation, tlie bladder can be distinct- 
ly felt as a separate structure lying be* 
low the uterus. 

4S to 30 days : 

The progressive enlargement now as- 
sumes distinct oval form and it now in- 
volves the body of the uterus. It mea- 
sures 7 to 8 cm in length and 6 to 7 cm 
in diameter and occupies about 
thirds of the uterine horn and one- 
third of the body of the uterus. Fluctua- 
tion is dearly palpable. In majority of 
marcs, the uterus at this stage is strictly 
intra-pelvic, 

60-65 days : 

At tliis stage it assumes the size of a 
foot-ball. The enlargement measures 
12 to 15 an in length and 8 to 10 cm 
in diameter whidi occupies the uterine 
horn while, approximately lialf tlic 



enlargement is located in the body of 
the uterus. 

90 to 100 days : 

The size of the enlargement measures 
20 to 25 cm in length and about 12 to 
16 cm in diameter involving the entire 
body of the uterus. The gravid horn 
begins to descend over the pelvic brim. 
It is not possible to retract the uterus 
and the ventral bulge cannot be grasped. 
On ballotment of the enlarged uterus, 
the foetus can be easily detected. 

3 to 5 months : 

The progressive descent of the gravid 
uterus pulls the broad ligament down- 
tvards, fonvards, and medially. Its an- 
terior edge assumes the position where 
ovaries were present in the non-preg- 
nant state. The ovaries are also pulled 
close together further anteriorly and 
vcntrally. Palpation of the uterus in 
various directions is still possible at this 
stage. 

5 to 7 months : 

From 5th month onwards, the arch 
of the dorsal ^vall of uterus cannot be 
palpated at or near the pelvic brim. 
The descent of tlie uterus is completed 
by the end of die 7ih month. This is 
followed with increased tension on 
broad ligaments and further displace- 
ment of the ovaries. The foetus at this 
stage can be felt by ballotment. This is 
done by slowly compressing die dorsal 
wall of the gravid uterus and immedi- 
ately releasing tlie pressure whereby 
foetal bump can distinctly be felt. 
Fremitus is distinctly felt. 

7th month to partuntion : 

The entire uterus is fully descended 
into the abdomen. There is a gradual 
decrease in tlie tension from period to 
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period. Foetal parts such as limbs, 
head, ribs etc. are easily palpable. 

Vaginal changes during pregnancy 

During oestrus the vaginal mucous 
membrane in the mare is bright pink, 
glistening and covered with ample 
fluid mucus. The cervix is relaxed and 
oedematous. During dioestrous, it be- 
comes pale or slightly blanched. It 
looks dry and the cervix is constricted. 
A few weeks after the animal has set- 
tled to service, the mucous membrane 
becomes pale and dry and as the period 
of pregnancy advances, the mucus be- 
comes sticky and viscous. The cervix is 
firm, constricted and the external 
orifice readily visible. In about 4 weeks 
time, the vaginal mucus becomes 
opaque, sticky, and of gummy consist- 
ency. The vaginal mucosa appears very 
pale. It is difHcult to insert the specu- 
lum since the vaginal walls become ad- 
herent to each other. A thick mucoid 
seal of pregnancy is seen at the external 
os. 

Ovarian changes— during pregnancy 

In relation to the clianges that occur 
in ovaries during pregnancy. Cole et al 
(1931) have divided the gestation 
period in four stages. 

first stage : This st.ige extends from 
conception to 48 days and is characteri- 
sed fay the presence of a corpus lutcum 
in cillier of the ovary and follicles of 
differenc sizes in both. During this 
period, the blood serum has no ciTcct 
on the ovaries of imtztature rats c\cn in 
large doses. 

Second stage: This period extends 
from about IS dajs to I50th day of 
gestation. Follicles continue to appear 
and arc lutciniscd enmast. As many a$ 

10 to 15 follicles of 1 cm size may ap- 
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4 weeks or 30 days pregnancy: 

The non-pregnant uterus has a soft 
velvety flaccid feel. At about the 15th 
day of pregnancy, the uterus beocmes 
turgid. 

The earliest period at which preg- 
nancy diagnosis is possible is' at thirty 
days stage when a characteristic cir- 
cumscribed spherical enlargement of 
the uterus measuring 2-3 cm in dia- 
meter is palpable. In the mare, this 
enlargement projects ventrally in the 
lower third of tlie gravid horn close to 
the body of the uterus. There is a 
marked tension in the enlarged seg- 
ment of the uterus with a good tone. 
Palpation per rectum may lead to its 
contractions. 

Cervix is located on the pelvic brim 
and in front of it, the corpus uteri 
bifurcates in the right and left horns at 
right angles. Difliculty is usually felt in 
picking up the cornua with fingers for 
palpation. In some marcs, there is a 
dotmward cur\’e at the base of the 
horn wliich might be mistaken for en- 
largement of early pregnanq*. A careful 
palpation of both the horns from apex 
to the cervix and at their bifurcation 
will help in the differential diagnosis. 
The volume of the foetus, membranes 
and fluids is too small in the gravid 
uterus due to which tlierc is no conspi- 
cuous bulge. 

There is presence of one corpus 
lutcuin in the ovary corresponding to 
the gravid horn and follicles of various 
sizes in bolli the ovaries. During tlic 
first 3 days following ovulation die pre- 
sence of corpus luicum can be felt as 
a soft area in die ovulation foss.!. The 
corpus luicum of die mare docs not 
project over the surface of die ovary as 
in the cou* and its presence is only re- 
cognisable from the enlargement m the 


size of the ovary. At 30th day of preg- 
nancy, the vaginal mucus membrane 
becomes much paler than at any other 
time during various stages of oestrous 
cyde. Day (1940) mentioned that there 
is a pearly appearance of the vaginal 
mucous membrane and covered by fine 
network of small blood vessels. 

55 days : 

At this stage the enlargement atwins 
the size of 3 to 4 cm and the uterine 
wall of the enlarged segment becomes 
thinner with clearly palpable fluctua- 
tions. 

45 days : 

The enlargement increases in size to 
5 to 7 cm in length and 5 cm in dia- 
meter. It attains an oval form and the 
enlargement readies upto the junction 
of the horn and the body, of die uterus. 
At about 40 days the enlargement simu- 
lates the size of urinary bladder, which 
has to be differentiated. On careful 
palpation, the bladder can be distinct- 
ly felt as a separate structure lying be- 
low the uterus. 

4S to 50 days : 

The progressive enlargement now As- 
sumes distinct oval form and it now in- 
volves die body of the uterus. It me.i* 
sures 7 to 8 an in length and C to 7 cm 
in diameter and occupies about two- 
thirds of the uterine horn and onc- 
ihird of the body of the uterus. Fluctua- 
tion is dearly palpable. In majority of 
marcs, the uterus at this stage is strictly 
inira-pclvic. 

60‘65 days : 

At this stage it assumes the size of a 
foot-ball. The enlargement measures 
12 to 15 cm in length and 8 to 10 cm 
in diameter wliich occupies the uterine 
horn while, approximately half tl*® 
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From this point it gradually diminishes 
and by about the I50th day it can not 
be detected. The hormone is formed in 
the endometrial cups of the uterus m 
the pregnant marc and this peculiar 
formation of the uterine mucosa is pre- 
sent from 6th to 28th week of 
pregnancy. 

Tlic presence of tlie follicle stimu- 
lating hormone in the blood serum can 
be demonstrated by stimulating os-arian 
activity in immature rats or mice. This 
scrv’cs as a means of diagnosis of preg- 
nancy during -15 to 100 days of gesta- 
tion. 

The Ascheim Zond^h (AJZ.) Test 

'Fhis test was first described by 
Ascheim and Zotulck (1927) in women. 
They showc<l ilut the gonadotrophic 
hormones were cxcicicd in the urine of 
picgnant woincji by Saili day after the 
i.iM mcnsinutiun. 

Technique ; 2 to 3 immature 

rcn).i]c rats of about 22 da>5 old arc rc- 
tjiuretf for the test. t?.J mf of scrum 
bum the suspected nuic is injccicd 
sttbculatuoiisly ibily for 2 \ d-ns. lUi» 
•uc killed Dfi to 120 boms later ;md the 
iiuiinc mnnia .ind ovaries arc examin- 
ed for cluractctistic changes. In {>ovimc 
eaves the luuus increase in size 2 to ( 
limes with the presetue of lucmoiilia 
gic vjH)is or totjKira lucmuiilugici on 
the ovaries. 


ed for this lest. 2 ml of mare scrum is 
injected intravenously in the ca^ vein. 
Laparotomy is performed 21 hours after 
the injection. The presence of corjrora 
haemorrhagica in the ovaries and 
oedemalous condition of the uterus 
indicates positive diagnosis. 

Mouse test: Miller and D.ay (1938) 
found iliat the mouse test gives 90% 
accuracy for diagnosis of pregnancy in 
the mare between fiOili and 100th day 
of gestation. Miller (1938) also found 
that at the 120ih <Iay of gestation, the 
mouse test gives about S0% accuracy. 

'Chemical Test* 

Urine: The presence of oestrogenic 
hormones in the urine of pregnant fe- 
males was first discovered by zVschcim 
and Zondek (1927). At .ibout the 73 ih 
day after conception the pregnant marc 
gcticrally commences to excrete ocvtronc 
in her urine in appreciable tpuniiiici. 
This nuy be delayed until the Sadv or 
90th tlay. In exceptional cases. 120th day 
may be reached before marc's urine con- 
tains suhTctcnt (juantiti'es to uuficitc po- 
sitive reaction. From this tune on\v.ir(ls 
itic amount incrca.vcv uniil 2S0th to 
290ih ilay after v<iluc!t it iletre.tvcs untd 
iluring the last month of gcvt-iiion when 
the amount it very small 
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pear forming solid corpora lutea Dur 
ing this stage the blood serum of the 
pregnant mare contains a high level of 
chorionic gonadotrophins 

Third stage This period extends 
from the commencement of the sixth 
month and terminates at the end of the 
7th month of pregnancy The chief 
feature of this period is characterised 
by the regression of corpora lutea and 
a complete absence of large follicles 

Fourth stage This period extends 
from the beginning of the 8th month 
till parturition During this stage the 
regression of corpora lutea is practical 
ly complete rollicles if any aie never 
bigger than 1 cm in size 

Aaailable literature shows that in 
most mares conception takes place m 
the right horn It is difficult to say if 
this IS due to the o\um liberated from 
the right ovary or transutenne migra 
lion of ovum from the left ovary as 
the incidence of the latter is high m 
the mare 

Diagnosis of^Tivln and Multiple 
Pregnancy 

Twin and multiple pregnancies arc 
rare in the mare Twin pregnancy can 
be detected in most cases at about 40 to 
15 days stage On rectal palpation two 
araniotic vcscicles or a ventral bulge in 
each horn is detected During later 
stages twin foetuses are easily palpable 
Twin pregnancies in the mare are 
usually followed by abortions during 
late stage of gestation Mammary dc\e 
lopment well m advance before term 
may be an indication of twin pregnancy 

Differential diagnosis 

Diagnosis of pregnancy m tlic mare 
may get confused on account of several 
difficulties of various types Distended 


urinary bladder may be confused with 
pregnancy of 70 to 100 days The dis 
tended right colon or its fiuctuaUng 
pelvic flexure might be confused with 
a gravid uterus from 90 to 120 days of 
pregnancy 

Pathological conditions such as 
pyometrT might cause confusion m 
picgnaiicy diagnosis Pyometra is me 
m the mare The uteune wall is thick 
heavy and the fluid contents of the ute 
rus are sluggish which is in contrast to 
normal pregnancy The mucus mem 
brane of the vagina and the cervix is 
pale and gummy 

Tumours mummification of foetus 
foetal maceration and mucometra due 
to congenital anomalies are of rare oc 
currence Cystic degeneration of the 
uterine trail might be confused wiffi 
pregnancy In such a condition die 
uterine wall becomes very thick and 
boggy resulting in the drag of the 
uterus into the abdominal catity 

Other methods of pregnancy diagnosis 
in the mare 

Diagnosis of pregnancy in the marc 
IS also possible either by biological test 
oi biochemical test 

‘Biological Test’ 

Blood serum 

Cole and Hart (1930) tvere die first 
to discover the presence of gonadotro- 
phic factor rich m follicle stimulating 
hormone in the blood serum of the 
pregnant mare Since then it is known 
as pregnant mare serum hormone or 
P^^S It IS first detected between the 
37th and 42nd day of pregnancy m die 
marc and reaches its maximum level 
between the 50th and 88th day Peak 
concentrations may persist to 106th day 
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Tentative pregnanq^ diagnosis in 
ewes is done by shepherds by balloting 
at the base of udder in ewes. In ewes 
that have conceived an enlargement is 
felt at the base of the udder. 

Recently ultrasonic foetal doplcrs are 
used to detect pregnancy by recording 
heart sounds of the foetus. 

Test for Gonadotropins 

Examination of either the scrum or 
urine for presence of gonadotropins has 
not given successful results for diagno- 
sis of pregnancy in the ewes (Cowic. 
1913). 

Test for oestrogens 

Except a solitary reference, attempts 
to detect oestrogen in ilic blood and 
urine of pregnant ewes have led to nega- 
lire results (Cowic, 1918). 

I'rcgnoncy Diagnosis in the Sow 
lUiysJcal examination 

In the sow it is not jKissiblc to cnrxy 
out prcgn.nncy diagnosis by ph>sir.il 
examination such as (ler rectum, per 
vaginum or llirnugh external palpation 
of ilic alxlominal w.ill. 

UUiasonic dclcciion of the gravid 
uterine pulse per rectum is xild to give 
reliable results bcivvccn gravid and non- 
gravid iitciui ro the cjilirr 

piacticc of applvlng detector to the al^ 
ilominal wall 


non-pregnant sores. It is only present in 
the urine during oestrus. Observations 
show that oestrogens can be delected in 
large amounts in the urine of sows be- 
tween the 23rd and 3l5t day of preg- 
nancy and just after parturition. Except 
during the 4th week, lesser quantities 
are detected than at the other times of 
pregnancy (Cowic, 19-18). 

Chemical Methods 

Chemical methods give reliable re- 
sults in determining the presence of 
oestrogens in ilie sows urine between 
20th and 33rd days of pregnancy and 
.also after 72nd d.ay (Roth ct al, 1911). 

Pregnancy diagnosis in the bitch 

In most of the domestic anun.iU non- 
rccuncncc of oestrus after mating is 
i.akcn os a sign of pregnancy. In the 
bitch however this m.ay not be true. In 
this species if true pregnancy is not 
established the oestrus pcriixl Is usually 
followed by pscuilo-prcgiuncv cb.mges. 

Physical examination 
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after the Benzol layer is collected and 
IQ ml of concentrated sulphuric acid 
(HjSO*) added to it and heated in a 
water bath at SO^C for 5 minutes. It is 
then cooled. In case the mare is preg- 
nant, a green fluorescence develops. 
With the urine of non-pregnant mares, 
no colour change would occur. Positive 
reaction first appears at about the 120tli 
day of pregnancy. 

Phenosulpliuric acid lest 

Ma)er (194*1) deviced this test which 
is based on tlic Kober calorimetric test 
for ocstrogens. 

'Afi/cin Test' 

Kurosowa (1931) described microsco- 
pical examination of the vaginal muc- 
ous in the pregnant marc as a method 
of pregnancy diagnosis. The method has 
been further developed by Miller and 
Day (1938). 

7 echnique: A liiiie of the tenacious 
mucous is drawn from the region of the 
os uteri cither by sucking in glass pipette 
or by using a vaginal speculum and a 
swab. The smears arc made on a num- 
ber of glass slides. After fixing with 
alcohol and allowing it to dry, tire 
smear is suined for 20 minutes witii 
Dclandd’s hacmoloxylinc and then 
\^ashcd. The aflinity of the mucous 
for stain is mucli greater in the preg- 
nant marc than in the non-pregnant one. 
In positive cases the smear will appear 
dark blue in colour. When examined 
under the 2/ 3rd objective, very distinct 
globules of mucin arc seen in the 
thinner parts of the smear. In the field 
wljerc there arc large number of cells, 
exatnination should continue with the 
l/16th objective. A number of preg- 
nanq* cells will be observed if the marc 
is pregnant. These arc columnar epi- 
thelial cells uhicli have the appearance 
of bent liniacks, the dark staining 


nucleus being situated a little behind 
the point. The cytoplasm of these cells 
stains very faintly. A number of other 
cells are also present but if there are 
globules of mucin a number of preg- 
nancy cells and a small proportion of 
other cells leads to a positive diagnosis. 

Miller and Day (1938) recorded tlieir 
results on the test which show an as- 
cending accuracy from 77.6% in the 
20-40 days period to an average of 94.8% 
from 70th day onwards. 

Pregnancy diagnosis in the Sheep 
Physical examination 

It is not possible in the ewe to carry 
out rectal palpation for pregnancy 
diagnosis on account of the small size 
of the anal sphincter, whiclr does not 
permit the introduction of human hand. 
In late stages of gestation however, tlic 
abdominal enlargement and mammary 
development gives a good indication in 
making the diagnosis. External abdomi- 
nal palpation of the foetus is possible 
only during the latter third of the ges- 
tation period i.c. after about 3^ months. 
In primipaious ewes, mammary liypcr- 
trophy is marked at about the com- 
mencement of this period and prccolo- 
strum can be expressed from the teats. 

Radiograplilc; examination 

This method for diagnosis is rarely 
necessary. It is possible to diagnose 
pregnancy and the number of foetuses 
from 90 days onwards by radiographic 
observations of the foetal vertebral 
columns. Benzie (1951) using radio- 
graphic tccliniquc obtained 96% accu- 
racy’ in ovine pregnancy diagnosis from 
43rd day of gestation. It is experienced 
that in heavy ewes the method may not 
give accurate results owing to the pre- 
sence of massive mass of maternal tissue 
(Ford et al 1963). 
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Conception to IS days: 

No detectable changes in the size o£ 
tlic uterus are palpable during this 
period, except that ilicrc is a good tone 
to the uterus at 18 to 21 days. 

By the end of tlie third tveek, the dis- 
tended foetal membranes are palpable 
as well marked ovoid fluid filled swel- 
lings in the uterine horns. The size of 
the enlargement will \ar)’ according to 
the bitch. The approximate average 
diameter of cadi such swelling will be 

1 to 1..'} cm. 

21-30 days : 

This is considered to be the optimum 
period for early pregnancy diagnosis. 
The enlargement gradually becomes 
sphciiail in shape and measures about 

2 to !1 cm ill diameter. 

Ihuing (his period, (here is a rapid 
incic.i<>c in ilic size of die uterus and Jt 
comes in contact with the abdomiuat 
wall. 'Die foetal membranes loose their 
tenseness and elongate as a result ©E 
whi<li tlie entire uterus becomes on- 
bilged and scpar.itc dilatations of the 
((itnii.i r:m he felt. Actual palfutron of 
fiKtuscs is not jiossihlc upio this stjgu. 


Movement of the foetuses is occasion- 
ally seen against tlie flank between 50 
to 55 days of gestation in the bitch. 

55 days to term: 

During the last fortnight of the ges- 
tation period, it is possible to palpate 
foetuses per rectum, if the bitch is sup- 
ported on her hind legs. 

Blolojical tests 

Cowie (1918) reported that biologi- 
cal tests Ii.ivc not given any successful 
results with die blood and urine s.7m- 
pics of pregnant bitches. 

1. Gonadotropic hormoner. No 
traces in the blootl. urine, anmtotic 
fluids and milk are detected. 

2. Oestrogenic hormones: There 
is some evidence iliat oestrogenic hor- 
mones in minute quantities may be 
present in die urine of the pregn.uu 
bitch after the third week of pregnancy, 
but not in perceptible quantities to Iw 
of any great value in the di.ignosis. 
Harrop (1958) rcjiortcd that ocvtrogcni 
have not been detected in the blooil of 
pregrunt bitches. 

3 rrogestegeiw and pregiuindiot 
So traces of cidicr luve been drieircd 
ill tlie urine, or in the placenta of preg- 
nant bitches. 
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Vaginal examination 
Vulval enlargement whicli occurs 
(luring oestrus may persist for a variable 
part of pregnancy but this may be mis- 
leading since it also occurs during 
pseudo-pregnancy. Comified cells can be 
found in the vaginal smears (Hancock 
and Rowland. 1949). Earlier, there is 
abundance of mucus during the first 
Iialf of gestation which later on dimi- 
nishes and the comified cells can there- 
after be detected in vaginal smears. 
However, this is not very reliable, since 
similar cell picture is also present dur- 
ing other periods. 

Mammary development 

In primiparous bitches, changes in 
the mammary glands are more marked 
than those in pluriparous ones. From 
about the 20ih day of pregnancy, a 
slight discrete zone of swelling is notice- 
able around the teats which progres- 
sively increases, throughout the gesta- 
tion period. The abdominal and ingui- 
nal teats become enlarged earlier. Be- 
tween 35 to 45 days, the teats further 
increase in size and become turgid. 
After 15 (lavs they become more enlarg- 
ed and soft. From about 50 to 55 days 
of pregnancy, tbc mammary glands 
further incrc.'ise in size and become 
ocdeinatous. Sucli changes in the mam- 
mary development arc also noticeable in 
pscudo-prcgiianc)’. 

In multiparous bitclies. no mamm.nry 
enlargement is apparent till the last 
sveek of pregnancy. Few (la)s before 
whclning. thin secretion can be cNprcss- 
cd from the teats. The onset of true 
milk sciTction however commences im- 
mediately after parturition. In few cases 
multi grasid.tc. milk may appear at tlic 
teats even a week before whelping. 


Abdominal Palpation 

Abdominal palpation is the most 
reliable method of pregnancy diagnosis 
in the bitch. Hosvever the successful 
diagnosis is dependant on the following 
factors : 

Temperament of the bitch: In a 
nervous bitcli, there will be tenseness 
of the abdominal muscles on palpation, 
svhitJi makes diagnosis difficult. 

Size of the bitch: In a small bitch, 
it is easier, since palpation is possible 
Aviih one hand alone. 

Condition of the bitch: In fat bit- 
ches, it is extremely difficult to make 
pregnancy diagnosis by abdominal pal- 
pation. 

Number of foetuses m utero: When 
only one or two foetuses are present, 
they are usually well fonvard and the 
detection becomes difficult. 

Period of Gestation: Abdominal 
palpation is possible only after certain 
stage of pregnancy. 

A good deal of practice is necessary 
to get oneself acquainted in the abdo- 
minal palpation for diagnosing preg- 
nancy in the bitcli. Mucli depends on 
the skill and experience of tlie examiner 
and the stage of pregnancy. 

The examiner should first try to 
identify Uie bifurcation of the uterus at 
the pelvic brim, just above the bladder 
and ventral to tlic colon. Palpation of 
each horn should be done by prtjssing 
it between the fingers as it c.Ktcnds up- 
wards, forwards and outwards to the 
sublumbar region, ending just close 
posterior to tlic kidney. In small breeds, 
the examination can be done with die 
fingers of one hand but in larger one 
and those svhich arc obese, palpation 
should be done with both hands. 
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Infertility in Cows and Buffaloes 


Anaestrous condition or faUure of 
oestrum 

Anoestrus is a period of sexual test in 
ivhich there is complete absence of 
sexual cycles wilii ito manifestations of 
heat. There is temporary inactivity of 
both the ovaries. Anocstrous condition 
is obscrv’cd during pregnancy and for a 
short period as that of ttvo to Utrcc 
months after parturition. During other 
times, it is normal for the cow class, to 
.show regular cyclical activity. When 
there is absence of periodic manifesta- 
tion of oestrus, ^vitli absence of follicles 
of cor]}ora lutca tlic condition is known 
as “true anocstrum”. Ovarian honuoncs 
dclcnninc cyclical bclta^ioxtr but ovar- 
ian activity is in turn stimulated 
and sustainctl by pituit.irN- gonadotropic 
hormones. When there is Uenctcni out- 
put of pitui(.ir>' gorudotropins. anocscr- 
ous condition may occur. On account of 
high level of progesterone, secretion of 
rSll may be vnppit^wd. During preg- 
nane)'. corpus lutcuin ixrrsists v«ijh iJur 
icsull llul heal is Jioi cxpro'cvl and the 
cyclical activity is kept in abesaner- If 
picguajvcy coipus luicum is either te- 
inosed nuJiuaUv or icgtoxrs tuturally. 
the odes nuv tecur v»jt2i feaa- tf abor- 
tion icimiivaiing live picgnanv-v 

.Vn-orsiruru is o;ie vf iLe ssinpcesis 
auK'rgsJ i:u:iv adrvtirg il-e 


course of the normal ocstrous cyde. 
Error is likely to occur in ease dose 
svatch is not kept on individual 
cows in the herd. In iltc absence 
of proper obsenations. a cow 
on heat may be missed and wrong dia- 
gnosis made th.ic she is showing anesc- 
rum. while rectal palpation will reveal 
the presence of corpus Ititcuni indicat- 
ing that she has expressed heat. In most 
cows anocstrous condition may be ob- 
served few montlis after parturition 
(post partum) or it may follow service 
to which tlicrc has been no conception 
(post-sers ice). 

In heifers, it nuy pose as a herd pro- 
blem (puberal anoestrus) possibly due to 
low plane of nutrition and stress of 
sc’asorul transition or extremes of cli- 
uuiic conditions and due to he.i\y 
lacucion iUcutio/ul anoestrus). Failure 
of oestrum nuv occur due to multiple 
causes. 

Trve-a&oe:>trous eomiltloa 

In this coiJtlinon. there is imuifident 
putuitary stimulus f«)r Iiljcratiorj of 
FSJI a;:j l.II in convciiuetjce of v*hjch 
there is ti»> taaruralloa aiul rupture of 
ti.c Graaii-m fidJIdo irj time with 
bbmiiijii <-f sia-hlc csjl Ots pa-Ijafr«/n. 
j-er jcciiun it wjiJ tc fcv.rui tlu! b-th 
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tion in early pregnancies. In case one is 
not sure of pregnancy, it is better to 
carry out repeat examinations to find if 
there is progressive development spe- 
cially in animals with history of service 
and where bull is running free with 
the cows. 

Anoestnim due to retained or persistent 
corpus leuteum 

Persistent corpus luteujn is mostly 
associated with patliological conditions 
of the uterus sucli as pyometra. tnummi- 
ftcaiion and maceration. The condition 
needs repeated examinations for confix 
mation. 

licfaOied corpus /uUum associafcd 
wjVi mumtrti/icalioth pyometra and 
macertation of the foetus : 

In ciscs where these conditions exist 
for months or even longer, the corpus 
luieuin becomes ccuirally located in the 
ovar^'. is har<l and tlinjcnlt to p.jlpatc. In 
sucl\ eases, it IS difficult to remove the 
deeply embedded or retained corpus 
Uitctim and ctiuclcitiojr nuy damage 
the ov.uy. Ihectiing lusiors- associated 
swih acivul cxamiiuiion uf the t>jKr ol 
(oiptis liitcmn ptcscnl is helpful in dia 
gnosis i»f lhc*e eondiilons. 


nic deaths occurring before 90 days, the 
embryo or foetus is very small and 
abortions may go unnoticed, or the foe- 
tus gets roaccralcd in the ulcnrs which 
may cause delay in the on-set of the 
oestrum, until such a lime of complete 
resorption. After the embrvt) or [octns is 
expelled or rcsorbed. the cow usually 
returns to normal oestrum. The condi- 
tion h.is been observed in Brucellosis. 
Vibriosis and Trichomoniasis. Imper- 
fectly developed 7\golcs dv»e to defec- 
tive sperm or ova. may perish within 
Ifi to 90 davs after conception ami pro- 
duce a similar condition of dcLiycd oes- 
trum due to rctaincil corpus lutctim. 
Various reports sliow .a nurked differ- 
ence between the percentage of cows ac- 
tu.illy prcgmim and the peaciiMge of 
cows appaicntly prcgiunt based on non- 
return b.asis at 23 to 3.1 d.t>s or GO to 
90 d.i)5 .after sen ice Ap(j.irctiily this 
disacjwncv- is due to carls cmbr>onic 
death. 

1\ is commonlv obsersed rhai esen 
after nornul service nj.mv fous fiil to 
conceive ami suhscuucnllv ihev nuv 
tome luck to ocMrum .iftcr .a pcriotl 
whiih iv iiuullv longer tlun the nornu) 
cvclc In j tiumlKrr of instances this nuv 
be due to railv ileath of the embrvn 
ami iliiv dclaved on set of oestrum oi 
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ovaries arc usually small, smooth and 
round. In certain eases follicles may 
develop upto prematuration size, in 
which case tlie ovaries may become 
roumlcd. Fresh corpora lutea are not 
present. In heifers, ovaries are usually 
smooth. In anoestrus cow, the old cor- 
pora lutea may roughen the ovarian 
surface. The absence of corpus luteum 
distinguishes anoestrous condition from 
both the dicstrus and early pregnancy. 
In anoestrous condition, the uterus is 
invariably flaccid, whereas it has good 
lone and become turgid during oestrus. 
Difliculiy may arise in distinguishing 
anoestms condition from early period of 
dicstrum, during late stages of ocstrous 
qcle, close to proestrus period when the 
corpus luteum is regressing. A second 
examination after 10 to 12 days may 
prove beneficial in the differential dia- 
gnosis. In dairy cows in great Britain, 
anoestrous condition is commonly ob- 
semd and is a great problem. It is 
chiefly a winter affection and it resolves 
spontaneously in spring The farmers 
expect that the majority of dairy heifers 
shotild calve in the autumn and this 
entails breeding during winter. It is 
(lifiicult to feed heifers during winter 
months, which may affect tlicir repro- 
ductive capacity. In these circumstances, 
it is hkcly tliat heifers that were having 
normal cycles in die autumn may pass 
into anoestrous condition in winter and 
the qcics mav not be resumed until the 
following spring or early summer. The 
endocrine system of heifers exposed to 
dccre.asing day light intensity arc very 
susceptible to dietary deficicnq', of 
vvhicli the most important is protein. 
Tlic pituitary gonadotropic output soon 
becomes most insufficient. 

Chronic dcbilii.iting diseases sudr as 
intestinal worms or liver fluke infesta- 
tion may intcifcrc v^iih assimilation of 


food and will tend to cause anoestrous 
condition. 

Deficiency of any dietary constituent 
which is necessary for normal metabol- 
ism such as iron, copper, cobalt, manga- 
nese, iodine, phosphoius and vitamin A 
is a probable cause of unthiifty condi- 
tion which may give rise to anoestrura. 
In Great Britain, deficiency of copper is 
the most likely dietary cause of anoestr- 
ous condition. Certain areas are defici- 
ent in iodine manifesting congenital 
goitre in calves resulting in anoestrus 
condition. 

Post parturient cows arc the most 
likely ones exhibiting anoestrus condi- 
tion particularly in cows that have calv- 
ed in late autumn or winter, with the 
icsult tliat the first obvious heat of such 
cows may not be seen until the follow- 
ing spring. Suckling dams, fust and 
second ealvers, high lactation, insuffici- 
ent feeds and extremes of weather may 
prolong the postparturient anoestrus. It 
is therefore advisable to feed dairy cows 
well before they calve as well as imme- 
diately after parturition and then on- 
wards until the lactation is completed. 
Good animal husbandry practices can 
prevent occurrence of anoestrous con- 
dition. 

Anoestrum due to pregamney 

Certain number of cows whidi show 
oestrum during pregnancy, give a false 
impression that they are not pregnant. 
It is therefore advisable to examine the 
genital tract by palpation per rectum 
a routine during periodic check up m 
asccitain, if the cow is pregpiant. It i* 
dangerous to enucleate corpus luteum 
just reljing on history only. Instances 
arc on record that when by mistake, 
corpus luteum lias been removed to In- 
duce oestrus in cows, it has led to abor- 
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the presence o£ periodical corpus 
lutcum indicating that heat followed by 
ovulation has occurred. Occasionally 
silent heat may follow a normal heat 
after calving. 

Failure to exhibit the typical symp- 
toms of heat may be due to lack of 
secretion of oestradiol by the mature 
follicles, or it may be due to a need for 
a higher threshold for oestrogen in 
certain individuals to produce the typical 
symptoms characteristic of oestrum and 
consequent production of intense desire 
for acceptance of the bull. However, 
quality of oestrus is dependent upon 
estrogen progesterone ratio. Lagerlof 
(1957) postulated that certain strains in 
cattle have a hereditary predisposition 
for weak oestrum. According to Vande- 
plassche (1972) inadequate sensitization 
by progesterone is probably a cause of 
silent heat. 

Silent oestrum or subocstrum occurs 
more frequently between ailving and 
(iO days post-partum. Kidder et al 
(1952) reported on 28fi ovulations of 
which 78 or (27.3%) followed silent 
heat. The incidence of silent heat dur- 
ing the first 60 days of calving was 
44.3% of 140 ovvilations. But there 
were 11% in 146 ovulations between 60 
to 308 da)s. Casida and Wisnicky 
(1950) reported that in majority of cows 
ovulations occurred at an average of 
25.4 days earlier than the first post- 
partum oestrum and the 68% of the 
cows showed at least one silent heat be- 
fore the first clinically apparent oest- 
rum. Cows older than 5 years tended to 
show longer intcrv’als between calving 
and the first heat as compared to the 
younger ones. Triniberger (1955) noted 
that about 10% of the ovulations dur- 
ing the service period were silent. Thus 
it is evident that silent heat is probably 


the most common cause of sub-oestrum 
which considerably delays rebreeding 
of animals. The condition is clinically 
cliaractcriscd by failure of oestrum even 
though the animals arc ovulating. 

Unobserved Oestrum 

In this condition, the oestrous periods 
are usually short in length and particu- 
larly in heifers the periods may be as 
short as that of 6-8 hours. In case, die 
cows are not turned out morning and 
evening, silent heat cases may be missed 
and herds in ■which there is such a large 
number of weak or silent oestrum may go 
diflicult for the farmer to detect and 
greatest difficulty is usually experienced 
if they are to be reported for breeding 
by artificial insemination. In such cases 
it is belter to run a bull ivilh the herd. 
Vascctomised bulls may be maintained 
to detect heals in case the cows are to be 
bred by artificial insemination. Olds 
and Sealh (1954) recorded that about 
30% of the prolonged oestrous cycles 
were due to missed heat periods. 
Zemjanis (1961) reported auoestrum as 
39% of 5848 rcpioductive cycles in 
dairy cows. He further stated that it isnis 
77% in pre-service cycles and 28% in 
post service cycles. 

Anoestnim due to cystic 
corpora lutea 

The incidence of cystic corpora 
lutea is very small as that of 3% only, 
of the cases of cystic ovary. In such a 
condition a spherical, smootli, tense 
structure measuring about 2.5 to 5 cm. 
in diameter is felt on rectal palpation 
(Roberts, 1956). The feel is like a 
thick cystic follicle. Cystic corpus luteum 
is usually a single structure whereas 
cystic ovarian follicles may be single 
or multiple. Compared to follicular 
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o-st. luteal qst is fitmer and much 
less nuctualitig. However, llu.d m 
the central cavity can be plapatctl. On 
manual pressure, the Iluid m.ty bursl 
out causing collapse ot the shell o£ the 
lutei.t tissue. Wright (191a) concluded 
that about 25ro oE =>'1 
base a sm.all non-pathogemc central 
cavity measuritig .about 0.1 to 0.6 cm in 
diameter. The normal corpora lutea arc 
irregular in shape indicating tli.at ovu- 
lation has ocairred. The qstic corpora 
lutea are in most cases spherical mdi- 
eating that ovulation has not occurred. 

In this condition a 
of lutein tissue is found '‘"‘"S 
of Urc cysts. The presence o£ ‘l'= 
tissue prevents the occurrence o dm 

oestrum and produces jmptoms of pr^ 
longed anoestrutn. Trimbcrger 
Hansel (1951) reported that qstic cor- 

Tet. A normal pregnancy has not been 
observed in the presence of a true c)S- 
tie corpus lutcum. 

Manual removal of the qstic “'1!“ 
lutcum may cause severe 
die consequent d'=''clop"'<="‘ ^ 

sions that may interfere with future 
conceptions. 

Anoestmm secondary to debUity 
or marked loss In weight 
Malnutrition for 

,,U H..e^n adverse^ 
XS^sualircausel -«tru^ 

bilitating condition may suppr® 
occurrence of es-us J^es anj. pr^ 
duce anoestrum. Some suen 

ire mentioned beloiv. pro- 

plane of nutrition du- to 1^^ 

carbo-hydrates and fat may 

■ , or Llay in the onset ot the 
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puberty. This condition is often observ- 
ed in yearling heifers maintained on 
poor hay and a minimum amount of 
concentrates during the winter mondis. 
Deficiency ot proteins, carbohydrates, 
micro-macro elements and vitamins 
may lead to anorexia and debility lyith 
impairment or suppression in the libe- 
ration of gonadotropic hormones. In 
rats, a loss of 15% in body weight may 
cause cessation of the oestrous qcle. In 
human, survation causes amenorrhoea 
and cessation of menstrual cycle, before 
other disturbances become apparent. 
Even deficiency of sodium chloride for 
prolonged periods may affect oestrous 
cycle and the effects become very ap- 
parent after parturition, in farm ani- 
mals. In su^ eases, the lactational 
stress causes rapid loss of weight since 
the appetite is poor. Milk secretion de- 
clines and may even cease. The cows 
having become cachectic, fail to show 
oestrum. On rectal palpation the ovar- 
ies are found to be small and inactive. 
Animals may not return to oestruin un- 
til sodium chloride is supplied and me 
appetite, plane of nutrition and health 
of the animals improve. Sane etal (1 967) 
reported anoestrous condition in Dangi 
cattle, fed on poor plane of nutrition 
during winter months. Similar condi- 
tion may also be observed during severe 
dry summer periods in several parts of 
India particularly on the coastal sides, 
where available feed greatly becomes 
scarce during summer season. Rapid loss 
in body weight may result due to heavy 
lactation, and if it is extreme it may 
cause cessation of oestrous cycle. If the 
loss in body weight after calving is 
dual, one or two heats may be exhibited 
before anoestrum develops. In lactating 
cows, which are showing anoestrum du 
to malnutrition, production of mUk is 

usually, low. In me event of low num 



Fig. 7S. Perimetritis with extensive 
adhesions with the bladder in a buiialo. 


Fig. 77. Mucometra in a cow. 



Fig, 79. Perimetritis with surface veins 
showing varicosity in a buiialo. 


Fig. 80. Abscess in the vagina of a bulTalo. 
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Qst. Iutc.ll qtt is finucr and mudt 
less nucluating. Houcscr. Iluid in 
the central c.i\iiy can be iilapatcd. On 
mann.ll piessnie. the llnid may burst 
out causing collapse ot the shell o£ he 
Uttein tissue, ^\-righl (1915) concluded 
that about 25r„ of all corpora lutea 
have a small non pathogetue central 
cavity measuring about 0.1 to O.G cm tti 
diameter. TIic normal corpora lutea are 
irregular in shape indicating that ovu- 
lation has ocatrred. The cyst.e corpom 
lutea are in most cases spherical tnd - 
eating that ovulation has not occurred. 

thl condition a rceognis.ible amoun 

of lutein tissue is found ‘ " j 

of the qsts. The presence of ‘>'0 
tissue presents the occurrence o die 

oestrum and produces symptoms of pro^ 

longed anocstrutn. Trimbcrger 
Hansel (1051) reported tliat q'sttc co • 
pus'lum is’ a result of cudoerme up^ 
let. A nonnal pregnancy 
observed in the presence of a true C)S 
tic corpus lutcum. 

conceptions. 

Arroestrum secondary to debUity 

or marked loss in we g 

Malnutrition for func- 

have an " f^^uctive system 

tionmg anoestrum. De- 

which usually cause ^ess the 

biliuting ron-ii"^ <^des Ld pro- 

occurrence of es conditions 

duce unofistrum^ ^ jo„ 

are mentioned pclo t 

plane of nutrition 

teins, carbohydrates d.e 

a failure or delay m the onset 


puberty. Tliis condition is often observ- 
ed in yearling heifers inainhiincd on 
poor hay and a minimum amount of 
concentrates during tlic winter montlis. 
Dcficicnq of proteins, carbohydrates, 
tnicro-macro elements and vitamins 
may lead to anorexia and debility rvitlr 
imp.tirmcnt or suppression in the Itbc- 
intioir of gonadotropic hormones. In 
rats, a loss ot 15% in body rveight may 
cause cessation of the ocstrous cycle. In 
human, starvation causes amenorrhoea 
and cessation ot menstrual cycle, before 
other disturbances become apparent. 
Even dcficienq of sodium chloride for 
prolonged periods may affect oestrous 
cycle and the effects become very ap- 
parent alter parturition, in farm ani- 
mals. In such cases, the lactational 
stress causes rapid loss of weight since 
the appetite is poor. Milk secretion de- 
clines and may even cease. The cows 
having become cachectic, fail to show 
oestrum. On rectal palpation the ovar- 
ies are found to be small and inactive. 
Animals may not return to oestrum un- 
til sodium chloride is supplied and the 
appetite, plane of nutrition and health 
of the animals improve. Sane et al (1967) 
reported anoestrous condition in Dangi 
cattle, fed on poor plane of nutrition 
during winter months. Similar condi- 
tion may also be observed during severe 
dry summer periods in several parts of 
India particularly on the coastal sides, 
where available feed greatly becomes 
scarce during summer season. Rapid loss 
in body weight may result due to heavy 
lactation, and if it is extreme it may 
cause cessation ot oestrous qcle. If Um 
loss in body w-eight after calving u p- 
dual. one or two heats may be cxhibitea 
before anoestrum develops. In lactating 
cows, which are showing anoestrum due 
to malnutrition, production of mUK is 

usually, low. In the event of low num 
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ti\ e intake by large number of cows on 
the same farm, anoestrum i\ill occur in 
majority of heifers and cows Rectal 
palpation in such cases will show small 
inactive ovaries There is no palpable 
corpus luteum and follicles In most 
cases, the uterus is atonic, and there is 
flaccid feel Vaginal examination will 
reveal pale and dry condition of the 
mucous membrane and the cenix tight 
ly closed The affected animals usually 
appear thin and liave rough coats and 
dry faeces 

Chrome or debilitating diseases 
These usually cause decreased appe 
tite which may result in failure of 
oestrum due to marked reduction in 
bodywcight Severe mange severe chro 
me acetonaemia lymphocytoina, dis 
placement of abomasum chronic trau 
matic gastritis clironic pneumonia, 
Johne s disease sevcie internal or 
external parasitism suppurative arthri 
tis footrot advanced tuberculosis and 
similar other conditions ma^ result in 
debility iMih consequent failure of 
oeslnim Vitamin A deficiency leads to 
hyperkeratosis marked metaplasia of 
the cervix and endometrium as well as 
skm and digestue lesions debility and 
anoestrum 

Old age or senility 

Old age may bring about debility, 
leading to tlie failure of reproductive 
functions but menopausal syndrome cn 
countered in human is not present in 
cows and buffaloes 

Prognosis of aoacstrous condition 

Prognosis of anoestrum in cows and 
buffaloes depends upon the causative 
factors 


Treatment 

Treatment in the case of failure of 
oestrum will vary from case to case 
depending on the causative factors If 
hulure of oestrum is due to hereditary 
factors treatment is contraindicated 
Treatment should only be undertaken 
if anoestrum is due to pathological con 
ditions of the reproductive tract or due 
to low level of nutrition Results of 
hormone therapy are most uncertain 

Miscellaneous conditions 

Non Functionai or Smooth Ovaries 

This condition may occasionally be 
observed m well fed cattle in good 
condition during the first two to four 
months after calving and during the 
high phase of lactation Budi et 
(1955) repoued that cows milked three 
times a day and producing heavy 
amounts of milk failed to show first 
oestrum after parturition for months 
The oestrum m these cows occurred at 
an average of 60 days after calving as 
compared with an average of 47 days in 
all cows Tnmbergei (1955) reported m 
his observations that 7 3% of the cows 
and 3 9% of tlie oestrous cycles studied 
were characterised by smooth ovaries 
with varying periods of anoestrum R*^ 
covery m such cases may occur spent 
aneously 

Multiple Ovulation 

Kidder ef at (1952) reported on 294 
ovulations which included 252 single 
and 12 multiple ovulations as diagnosed 
by rectal palpation, the incidence o£ 
multiple ovulation was 113% In single 
ovulations the conception rate 
67 5% and in multiple ovulations it 
28 6% 

In cases of delayed ovulations syn 
cliromzation of ovulauon and service 
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may not occur in majority of cases re- 
sulting in transient form of infertility. 
Suspected delayed ovulation or failure 
of ovulation may be indicated by slight- 
ly prolonged oestrous cycle and palpation 
of mature follicle on the ovary even 
after 36 to 48 hours after the cessation 
of oestrum (Hanbrich, 1955). 

Freemartinism 

The condition is rare. On rectal exa- 
mination ovaries and uterus usually 
cannot be palpated except as thin rem- 
nants of the normal structures. Vagina 
is underdeveloped. Such animals are 
sterile. 

Congenital Bilateral Hypoplasia 
OF THE Ovaries 

This is rarely observed. Fincher 
(1946) reported complete absence of 
gonads in several related cattle. In rare 
cases heifers may have a fairly normal 
genital tract but very small flattened 
hypoplastic ovaries of the size of a bean 
or even smaller, 0.6 cm. long and 0.3 
cm. in diameter. Either one or both 
ovaries may be hypoplastic, small and 
inactive. (Fig. 71). Especially in buffalo 
heifers such small size of normal ovaries 
may erroneously be diagnosed as hypo- 
plastic ovaries (Sane el of, 1961). Hei- 
fers should be allow'cd to reach full 
growth before making final diagnosis of 
congenital ot'arian hypoplasia. Complete 
bilateral hypoplasia results in sterility. 

Tumours of the Ovary 

These arc rare and liardly account 
for failure of oestrum. The most com- 
mon Conn in the cow is the granulosa 
cell tumour, which may cause anoestrum 
or occasional symptoms of nymphoma- 
nia. However, ilie fact that the granu- 
losa cell tumours are found in related 
cattle, should not be o\erlooked if the 
cows arc to be used for further breed- 
ing. 


Cystic Ovaries 

Tfiese may be cliaracterised by failure 
of oestrum in about 25% of cases. One 
or more of die falliculaT cysts can be 
palpated per rectum. In this condition 
the uterus is usually doughy and flaccid. 
Tlie vaginal mucous may be tenacious. 
There may be oedema of the vulva in 
varying degrees and relaxation of pel- 
vic ligaments. Fetv cases of mucometra- 
arc associated with cystic condition of 
the ovaries and failure of oestrum for 
months. Many a time the condition may 
be confused for pregnancy. Repeated 
examinations are therefore necessary in 
case of doubts. In such a condition 
failure of oestrum characterised by 
hypertrophied and dilated cervix, filled 
with copious amounts of tenacious 
tough mucus, resembying the mucous of 
the cervical seal during pregnancy is 
usually observed (Roberts 1956). 

Ovaritis 

This may occur due to infection, 
trauma, frequent massage or rough 
palpation of ovaries per rectum, undue 
pressure exerted during enucleation of 
corpus ]uteum or rupture of c)st. Ad- 
hesions may develop due to inflamma- 
tory condition caused by ascending or 
descending infection. Paraovarian cysts 
may be found in the broad ligaments of 
the cow or buffalo around the ovaries 
and ovi-ducts. Paraovarian c>sts are 
more exjmmonly observed in the mare. 
ewe and bitch. 

Affections of the oviduct 
The etiological factors causing patho- 
logical conditions of the oviducts may 
*jc ascending or descending type of iu- 
fcctions following peritonitis and due 
to conditions such as abortion, retained 
placenta, septic metritis and p)omctra- 
Perimetritu may catue extensive adbc- 
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sions of the oviduct, ovary and uterus 
to the adjacent structures. 

Animals ivith salpingitis may become 
infertile or sterile depending on the 
severity of the condition. Inflammatory 
condition, whether acute or chronic 
may lead to the thickening of the 
mucosal rugae because of oedema in the 
substantia propria, congestion of blood 
vessels and the leucocytic infiltration in 
acute inflammation and varying degree 
of proliferation of fibroblastic connec- 
tive tissue cells especially in lamina 
propria in chronic inflammation. More- 
over bursal adhesions, cysts over the 
oviducts and adhesions of pavillion with 
ovary may obliterate lumen of the ovi- 
ducts, thus obstructing tlie passage of 
ovum resulting in infertility or sterility. 

Infective organisms such as Strepto- 
cocci, Staphylococci, E. coli, C. pyogenes 
have been detected by various authors. 
Many authors have observed that the 
treatment for infertility or sterility has 
become a major factor in inducing 
inflammatory conditions of the oviducts 
and bursa. Moberg (1954) observed that 
haemorrhage occurring due to enuclea- 
tion of corpus luteum and haemorrhage 
occurring at ovulation and displacement 
of corpus luteum in the ovarian bursa 
may give rise to bursal adhesions. Simi- 
larly manual rupture of thick walled 
follicular q’sts or q’stic corpora lutea 
may cause adhesions. Uterine irrigations 
with antiseptic solutions may escape in 
oviducts resulting in inflammatory con- 
dition of oviducts. 

The incidence of pathological chan- 
ges reported in cows from the abattoir 
material was — Carpenter et al (1921) 
15.3%, Rowson ( 1912) 13.0%, Spriggs 
(1915) 4%, Cembrowicz (1950), 8.9%, 
McEntce (1954) 10%, Moberg (1954) 
15.5% and Mylrea (1961) 3.6%, Salpin- 
gitis and 9.9% bursitis. The incidence 


as reported in buffaloes from the abat- 
toir material was Shalash (1958) '51% 
and Desbpande and Sane (1967 &: 1971) 
22.31%. Calaprice (1961) obsen'ed 
salpingitis in buffaloes due to B. abortus 
associated with E. coli and in few* he 
observed Streptococci, Staphylococci and 
Tuberculous infection. 

Hydrosalpinx 

Hydrosalpinx may occur secondary to 
segmental aplasia of the paramesoneph- 
ric duct and other anomalies of the re- 
productive tract. Adhesions at the 
proximal or distal ends of the oviducts 
may cause hydrosalpinx. Hydrosalpinx 
was clinically diagnosed in 8 unbred 
buffalo heifers (Anon, 1962). (Fig- 72, 
73, 74). 

Pyosalpinx 

It usually occurs as a result of severe 
infection in the uterus. It is associated 
with adhesions of the mesosalpinx and 
meso-ovarium. (Fig. 75). Perimetritis is 
not uncommon. Repeated use of Stil* 
boesterol for the treatment of pyometn 
may give rise to pyosalpinx. Abscess or 
cyst formation is likely to occur between 
the bursa and the ovary and the fimbrial 
end becomes attached round the edges 
of the ovary. 

The diagnosis of affections of ovi- 
duct in mild cases is rather difficult by 
rectal palpations. However in severe 
cases with adhesions including ovary', 
oviduct and surrounding structures, the 
diagnosis is easy. Cases of perimetritis, 
ovaritis, hydrosalpinx, pyosalpinx and 
abscesses can be diagnosed by rectal pal- 
pations. Repeat breeding may give sus- 
picion of the inflammatory conditions 
of the oviduct. 

Peritoneoscopy and visualization of 
the ovaries and oviduct in cows and 
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ImtTalocs and also Rubin insulllaiion 
appaiutns have \ciy lliiiiicd scope in 
the diagnosis. 

Pixjguosis is usually unfasourable 
except in transient forms of mild infee* 
lions. 

Treatment 

Salphigitis imariably co-exists with 
metritis, in consequence of whicli treat- 
ment for both conditions will be die 
same. Prevention is more important 
than the treatment. Parenteral as well 
as intrauterine medication of .antibio- 
tics may prove beneficial, provided 
there is no blockage of oviducts or dam- 
age due to adhesions at the fimbriated 
extremities. 

Pushing large amounts of antiseptic 
fluids for cleansing the uterus should 
be avoided. 

Seasonal influence 

Intensity of sunlight, variations in 
temperature, humidity and exercise has 
influence on oestrous cycle and oestrum. 
However the eSect is not so pronounced 
as that of nutrition. Failure of oestrum 
has often been obsen'ed in cows and 
heiters confined in dark stables tor pro- 
longed periods. Mercier and Salisbury 
(1947) have shown that even though the 
cow is a poiyoestrous animal, the best 
conception rates occurred during sum- 
mer months, and poorest during winter 
in the northern part of the country 
where coivs are mostly kept indoors dur- 
ing winter months. This is indicauv^ 
of the fact that in addition to tlie feed- 
ing level, tlie type of feed, amount of 
exercise, intensity and amount of sun- 
light available and its effect on ilic 
pituitar)' has considerable impact on 
die occurrence of oestrum. 


Infertility due to Nutritional causes 

Most cases of reduced fertility or 
infcrullty arc usually due to multiple 
(Icflcicncics. In a few cases only, nutri- 
ents have a direct effect on fertility. 
Underfeeding may be accompanied by 
poor quality of feed and by deficiencies 
of proteins, phosphorus and vitamin A, 
Protein deficiency is usually accom- 
panied by phosphorus deficiency, and 
vitamin 'A' deficient:)' accompanied 
by protein and phosphorus defi- 
ciency. Many a times reduced fertility 
believed to be of nutritional origin may 
be the effect of adverse environmental 
conditions. Symptoms of deficiency may 
vary from species to species. Young 
animals are more susceptible to nutri* 
tional deficiencies whicli has consequent 
effect upon growth, puberty and sexual 
maturity. Lactation causes heavy drain, 
especially on minerals. 

Underfeeding, inanition 
or starvation 

Underfeeding delays sexual maturity 
in heifers and may cause inhibition of 
oestrous cycle in all mammals. In adult 
animals underfeeding for prolonged 
periods or starvation may cause failure 
of follicular development to maturity 
resulting in follicular atresia. Feeding 
in restricted quantities may have an 
effect on the early embryo. But starva- 
tion to a certain extent after this period 
does not necessarily interrupt gestation 
but may cause birth of small, weak 
young ones or still births. In older cat- 
tle anoestrum or irregular oestrus 
periods are usually manifested as a 
result of underfeeding. 

Obesity 

0 \ 

may 


19 
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observed in beef breeds m i\hicli o\er 
feeding to fatten the animals in a short 
time IS a general practice In these am 
mals the ovaries are small with few 
large follicles Ocstrous cycles may be 
come irregular or may fail to occur 
Deposition of fat in the oiariin bursa 
and ovaries may interfere ivith normal 
ovulation and transport of o\um to the 
pavillion of oviduct Obesity and sten 
hty might occur due to hypothyioidism 
or lesion in the pituitary Hansel (1953) 
reported that m a controlled experiment 
where animals were kept on a high 
plane of nutrition throughout their life 
resulted in a very few calvings and the 
group had a higher percentage of cul 
ling due to infertility than the ones fed 
on normal or low plane of nutrition 
Reports from New Zealand and Cornell 
and the Swedish data indicate that 
heavy feeding hastens the onset of 
puberty but may result m slight in 
CTcase in the number of services per 
concepuon and may lower nidk yields 
and also cause shorter life 

Protein deficiency 

Deficiency of protein eitlicr qualita 
lively or quantitatively is rarely obseia 
ed Deficiency is seldom encountered 
except due to underfeeding or in severe 
inanition where Vitamin A and phos- 
phorus defiacncics arc also the comph 
eating factors In ruminants hoivcscr 
sufiiaent protein in s)nthesizcd to sup 
port rcproductuc functions if the level 
of protein m Uic general feeding is 
fairly adequate 

Carbohydrate deficiency 

Lack of carbohydrates may cause 
inanition and loss of body weight with 
consequent effect on fcrulity 


Fat Deficiency 

The fat deficiency is not probably 
encounteied in ruminants Their feed 
contains fairly good amount of fat 
Other nutiients can also be converted 
into fat 

Vitamin deficiencies 

In cattle Vitamin ‘A’ has considerable 
effect on fertility Vitamin ‘A’ deficiency 
adversely affects reproduction in most 
of the species The effects are markedly 
observed during the latter half of gesta 
tion and are characterised by abortion 
or birth of weak or dead calves It is 
remarkable that Vitamin A' defiaent 
animals may have normal oestrous 
cycles ovulation and conception and 
early foetal development occurs 
though epithelial and other issue chan 
ges have developed Vitamin 'A 
requirements arc higher during preg 
nancy Vitamin ‘A’ deficiency is charac 
tensed by changes in the epithelial 
tissue such as Keratinization and de- 
generation of the placenta Dystokia 
retained pheenta and mctntis are likely 
to result Vitamin *A’ deficiency 
occur in cattle grazing on dry bleached 
paslures and grain fields where there 
was possible deficiency of protein phos 
phorus and carbohydrate In a group of 
such animals when gram feeding 
supplemented, night blindness, lachri 
mation anorexia diarrhoea, loss of con 
dition and other symptoms of Vitanim 
A deficiency as well as abortion and 
still birth ceased to occur Symptoms of 
Vitamin A’ deficiency take months to 
develop since the liver has the ability 
to store considerable amounts of Vita 
mm ‘A' 

Vitamin Tl* Complex deficiencies 

Deficiency of Vitamin ‘B’ may 
ducc inhibitory effects on reproduction 
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Deficiencies oE Vitamin 'B' are usually 
accompanied by reduced appetite. Ani- 
mal on low Vitamin 'B ’complex levels 
may show delayed sexual maturity and 
atrophy o£ the ovaries and “tc™- ; 

cienCT oE Vitamin ’B’ may affect the 
secretion oE gonadotropic hormones. 
Liver may fail to inactivate oestrogem 
due to low levels oE Vitamin B. On 
account of the ruminal synthesis of B 
complex Vitamins, there is no fear oE 
the occurrence o£ Vitamin ’B deficicn- 
des o£ cattle. Vitamin B12 jequ'r« 
Cobalt for its synthesis. In cobalt defi- 
cient areas, cattle may d^elop severe 

Lnition due to lack of sufficient intake 

of feed conmining cobalt. 

Vitamin ‘C dcflclency 

Deficiency of Vitamin ’C’ does not 
ocoir in jtle. It is only seen in man. 
monkeys and guinea pigs. But even in 
he^ Jpicies Uiere is no reproductive 
failure as a result of deficient’ of Viu- 
min ‘C’. 

Vitamin *D* dcllclcncy 

It is aiailahle in plenty in 
greens and tlirough sunlight Rid (IM^ 
® iliiit few co^vs fed on a \cr> 

IT vitaniin ’D’ intake failed to come 
into oestrum. 

Vitamin ’ET dcadency 

Oestrus and ocs.rotis esdes '“V ^ 
lU in suite of Vitailiiii E dclici- 
in’ -nts ».e delici^mD-oy ^inier. 


oa.es- after liiidtcnii by 
nipt In the nule rat 

rc«n>..o.i of fsKm^^ 

'nriuma e to the epithelium of die 
imin^us tubules, h, he.bisorom 
"iuuU fihcml siuaniuie, 
tLic available in the natural feed 

.-'11 le-nssiucc even s,ttu i- — e 
de'iciencs. sllitbUD (Iftf) ^tas shava 
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that additional supplement of Vitamin 
‘E’ fed to bulls had no effect on fertility. 
Gullickson cl al (1949) observed that 
bulls and heifers even though fed on 
Vitamin ‘E’ deficient feeds, were fertile. 
Feeding wheat germ oil does not appear 
to show significant differences between 
treated and controlled groups of cattle. 

Mineral deficiencies 

The deficiency causing infertility in 
catde are limited to phosphorus and 
occasionally to trace elements. Phosphm 
rtis deficiency usually occurs sthen feeds 
low in protein are fed under range con- 
ditions when the grass becomes city and 
in parts where the soil is also deficient 
in phosphorus. Lactating cows fed poor- 
ly on proteins and mineral supplements 
fail to maintain the ncccssaiy body 
levels of phosphorus. Reproduction usu- 
ally docs not suffer until such a time 
when the clinical symptoms such as in- 
anition, poor haircoat and depraved 
appetite become evident. In the heifers 
ovulation may occur witliout clinical 
symptoms of oestrum. The usual symp- 
toms of phosphorus deficiency are delay- 
ed onset of puberty in heifers and failure 
of oestrum in cows. However if cows 
come in oestrum, conception and gesta- 
tion is not interfered with unless com- 
idicated with protein and Vitamin A 
deficiency. In some cases the calves may 
be weak or stillborn, but abortions do 
not occur. 

Calcium deficiency normally should 
not cause Dilute of reproduction in 
attic. 


.ManLsnrse deficiency may came 
ileaths of tla: new- b.irn 1.1 rats. In I'-c 
mile rats it is alas ncccvury lor t.a. 
maiiuainance of die vc.i...n.fe:oi-. epi- 
tUhum. Tl-eie ate ia> reports or u-t-s, 



Cobalt deficiency may cause depraved 
appetite, inanition, failure of oestrum 
and delayed onset of puberty in cattle. 
Cobalt is concerned in the production 
of Vitamin B12 in ruminants. In cobalt 
deficient cows, weak or dead foetuses 
may be expelled at term. 

Copper and Iron deficiency may 
cause lack of appetite, anaemia and de- 
bility. It may cause secondary inanition 
and delayed puberty, A high molybde- 
num content in the feed may result in 
severe scouring and loss of condition, 
particularly when copper is not supple- 
mented in the feed. The loss of condi- 
tion may be reflected in failure of oes- 
trum in cows or in delayed onset of 
puberty, in heifers. 'W^'aHace (1949) re- 
ported that copper deficient cattle in 
New Zealand have marked general effects 
on reproduction. 

Iodine deficiency in tlie northwest 
part of United States caused birth of 
weak, premature and dead calves affect- 
ed with goitre. Lack of iodine can de- 
press thyroid function and indirectly 
affect fertility. Hyper thyroidism or 
hypothyroidism may reduce the secretion 
of gonadotropic hormones by tlie ante- 
rior pituitary. There is no evidence lo 
show that iodine deficienq' cither affects 
the ocstrous cycle or conception. 

Mineral supplement may be neces- 
sary for lactating cows. Mokashi cf al 
(1974) demonstrated the beneficial 
effect on body weight changes, incidence 
of oestrus and conception in a group of 
anocstrus Gir cows by increasing dige.st- 
ible energy from 14.0 megacal, to 20.5 
mcgacal. Estimation of blood cliolesterol, 
total scrum protein, blood glucose and 
body weight have been found to be use- 
ful parameters in identifying the infer- 
tility problem as well as to carry out 
suitable remedial measures (Dcopurkar 


1974 and Patil 1976). Deshpande anc 
Sane (1977) and Deshpande (1977) hav( 
reviewed various tlierapies viz. oral ad 
ministration of herbal indigenou; 
drugs like Prajana, Heatrone, Aloe* 
compound and non-hormonal drug 
Fertivet to combat bovine infertility. 

A very large proportion of conception 
failures can be attributed to varying de- 
grees of endometritis, chronic metritis 
and salpingitis. 

Endometritis 

Endometritis is a very common cause 
of infertility in cows and buffiiloe.s 
which is due to inflammatory condition 
of uterus on account of bcctcrial, viral 
or fungal infections. 

Aetiology 

In great majority of the cases, metri- 
tis is due to infection, the severity of 
inflammation being related to the viru- 
lence of organisms involved. .Howe\'er, 
a \'ariety of factors predispose the uterus 
to infection and these include wounds 
on uterine mucosa, dystokla, abnormal 
parturition, abortions, retained after- 
births, nrin births, premature births, 
uterine inertia, lack of exercise, delayed 
involution, crude methods of treatment, 
injury during insemination and un- 
hygienic conditions at the time of calv- 
ing. In addition to these the nutritional 
deficiencies, imbakinced rations such as 
excess of potassium in fodder and ex- 
posure to wet and cold may lower tlic 
resistance and predispose to infections. 
Hormonal imbalance sucli as excess of 
oestrogens may give rise to cystic form 
of endometritis (Van Rensberg, 1957). 
Hignctt (1952) attribiilcd thyroid in- 
sufficiency or iodine defidenc)' as a pre- 
disposing factor for endometritis. • 
Lagcriof (1918) and Kocli ct al (1958) 


tional stress. Endometritis is occasion- 
ally observed in cows or bulEaloes which 
have pneumovagina. The air, faeces 
and urine may be drawn into the bal- 
looned vagina leading to chronic septic 
metritis, seen particularly in older 
co^vs. Metritis in co^v’s has been report- 
ed to occur following coitus due to the 
transmission of organisms from the 
slieath of bull or through semen. The 
natural defences against infection dur- 
ing oestrum help the co\v to overcome 
this massive infection. 

Many saprophytes exist in the bovine 
genital tract. Of the specimens studied 
by Dawson (1959), 20 to 40% contained 
bacteria commonest of which were 
Streptococci, Micrococci and E. coli. 
Neisseria, Pseudomonas, Proteus, C. 
viridans were few. They may act as 
secondary invaders subsccpicnt to in- 
fection by specific uterine pathogens. 
This is called as "facultative pathogenic 
infertility”. 

However, a large number of organ- 
isms Iwvc been reported to he associated 
with bovine endometritis. According to 
Dawson (19G0) there is general agree- 
ment that those most commonly encoun- 
tered arc Staphylococci, E. coU and 
Haemolytic Streptococci, Proteus. Pseu- 
domonas pyogenes, and Neisseria occur 
rather consistently as minority organ- 
isms. He opined tliat 15 — *10% of 
cndomciriils cases were due to C. pvo- 
gencs. 

[Pleuropneumonia like organisms, 
moulds and fungi were also incriminat- 
ed as rcspomible for metritis (Kicscl 
and Danes. 1959). Miller (1955) report- 
ed a Gltrable \irus capable of inducing 
cndoraciriiis in cattle.] 


endometritis have been reported 
following ivorkers — M. tube 
in buffaloes (Folding and Lall 
Sane et al, 1959, Deshpande ct i 
and Bhandari et al 1968). (Fig. 
foetus (Ray et al 1956). V. 
{^^ohan, 1954, Parnaik et al, 
Amritkar (1973) recorded in 18 i 
metritis in a herd of Gir cows t 
sence of following organisms — 
of staphylococci, streptococci. E. < 
subtilis, Proteus and Klebsiella. 

Incidence 

The incidence of endometrl 
cows varies greatly. Parson-Son (19 
ported the incidence as 9.2%. Ar 
(1973) reported tlic incidence of 
metritis as 11.5% based on aciua 
ings in a herd of Gir cotvs. 

In buffaloes, the incidence ha« 
reported as 27.15% (Bhatiachnrsa 
1954), 21.74% (Luktuke. 19.58). 
(Sane et al, 1959), 11.3% (Nfalik 
1960) and 24.52% (Vcihankar 
Pnrohit, 1965-66). 

Symptoms 

Clinical svmptonu of cncloin 
cannot he demonstrated bv s-agin. 
aminations or rectal palpation of 
talia. A mucopurulent discharge 
the uterus, especially during ocstru 
observed in severe cases. Flakes o 
arc present in the ocsirual disch 
Flakes may be from cervix or utcr 
lx>lh. In endometritis ocstrua! disci 
is often cloudy or milky iaitcad a 
ing clear and inimluccnL A mil 
severe cervicitis nay be presen 
many cises aiJociatcd srifh cndomci 
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Cobalt deficiency may cause depraved 
appetite inanition failure of oestrum 
and delayed onset of puberty in cattle 
Cobalt IS concerned in the production 
of Vitamin B12 in ruminants In cobalt 
deficient cows weak or dead foetuses 
may be expelled at term 

Copper and Iron deficiency may 
cause lack of appetite anaemia and de 
bility ft may cause secondary inanition 
and delayed puberty A high molybde 
num content in the feed may result in 
severe scouring and loss of condition 
particularly when copper is not supple 
inentcd in the feed The loss of condi 
tion may be reflected in failure of oes 
trum in cows or m delayed onset of 
puberty in heifers AVallacc (1949) re 
ported that copper deficient cattle in 
New Zealand have marked general effects 
on reproduction 

Iodine deficiency m the northwest 
part of United States caused birth of 
weak premature and dead calves affect 
cd with goitre Lack of iodine can dc 
press thyroid function and indirectly 
affect fertility Hy'per tliyaoidism or 
hypothyroidism may reduce the secietion 
of gonadotropic hormones by the ante- 
rior piiuiiary There is no evidence to 
show that lodmc deficicnq cither affects 
die ocstrous cycle or conception 

Mincnl supplement may be ncccs 
sary for hctating cous Mokaslu et al 
(1971) demonstrated the beneficial 
effect on bod> w eight clianges incidence 
of oestrus and conception m a group of 
anocstrus Gir cows by increasing digest 
iblc energy from 110 mcgacal to 20 5 
mcgacal Lstnnaiion of blood cliolestcrol 
total scrum protein blood glucose and 
body weight lia\c been found to be use 
£ul parameters iii identifying the infer 
tiluy problem as well as to cnrrv out 
suitable remedial measures (Dcopurkar 


1974 and Patil 1976) Deshpande and 
Sane (1977) and Deshpande (1977) have 
reviewed various therapies viz oral ad 
ministration of herbal indigenous 
drugs like Prajana Heatrone Aloes 
compound and non hormonal di'ug 
Fertivet to combat bovine infertility 

A very large proportion of conception 
failures can be attributed to varying de 
grees of endometritis chronic metrJtts 
and salpingitis 

Endometritis 

Endometritis is a very common caiise 
of infertility in cows and buffaloes 
whicli IS due to inflammatory condition 
of uterus on account of becternl vinl 
or fungal infections 

Aetiology 

In great majority of the cases metn 
tis IS due to infection the severity of 
mnammaiion being related to the vifU 
Icnce of organisms involved Howevor 
a variety of factors predispose the uterus 
to infection and these include wounds 
on uterine mucosa dystokia abnormal 
pirtuniion abortions retained alter 
biitlis twill births picimiinc births 
utermc incitn lack of exercise delayed 
involution crude methods of treatment 
injury during insemination and uU 
hygienic conditions at the time of calv 
iiig In addition to these the nutritional 
dcficicnaes unbalanced rations sucli 
excess of potassium in fodder and cS 
posure to wet and cold may lower tlic 
resistance and predispose to infections 
Hormonal imbalance sucli as excess of 
oestrogens may give rise to qstic fonU 
of endometrms (Van Rensberg 1957) 
Hignett (1952) attnbuicd thyroid in 
sufficiency or lodmc deficiency as a prt 
disposing factor for cndomttriti^ 
LagcrIoE (1918) and Kodi el at (1958) 
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considered that liereditary tendency in 
animals of weak endocrine constitution 
as predisposing factor, whereas, Renner 
(1956) considered it to be due to lacta- 
tional stress. Endometritis is occasion- 
ally observed in cows or buffaloes which 
have pneumovagina. The air, faeces 
and urine may be drawn into the bal- 
looned vagina leading to chronic septic 
metritis, seen particularly in older 
cows. Metritis in cotvs has been report- 
ed to occur following coitus due to the 
transmission of organisms from the 
sheath of bull or through semen. The 
natural defences against infection dur- 
ing oestrum help the cow to overcome 
tliis massive infection. 

Many saprophytes exist in the bovine 
genital tract, Of the specimens studied 
by Dawson (1959), 20 to 40% contained 
bacteria commonest of ^vhicli Avere 
Streptococci, Aficrococci and E. coli. 
Neisseria, Pseudomonas, Proteus, C. 
viridans were few. They may act as 
secondary invaders subsequent to in- 
fection by specific uterine pathogens. 
This is called as “facultative pathogenic 
infertility”. 

However, a large number of organ- 
isms have been reported to be associated 
with bovine cndoractrilis. According to 
Dawson (1960) there is general agree- 
ment that those most commonly encoun- 
tered arc Staphylococci, E, coli and 
Haemolytic Streptococci, Proteus. P*eu- 
domonas pyogenes, and Neisseria occur 
rather consistently as minority organ- 
isms. He opined that 15 — 40% of 
cmlomctriiis cases were due to C. pNO- 
genes. 

{Pleuropneumonia like organisms, 
raouUls and fungi were also incriminat- 
ed as responsible for metritis (KicscI 
and Danes. 1959). Miller (1955) report- 
ed a tiUrablc \irus capable of inducing 
endometritis in cattle.] 


The more specific uterine pathogens 
include B, abortus, V. foetus, T. 
foetus and M. tuberculosis. However, 
various infective organisms causing 
endometritis have been reported by the 
follotving workers — M. tuberculosis 
in buffoloes (Folding and Lall, 1945, 
Sane et al, 1959, Deshpande et al, 1966 
and Bliandari et al 196S). (Fig. ), T. 
foetus (Ray et al 1956). V. foetus 
(Afohan, 1954, Parnaik et al, 1956). 
Amritkar (1973) recorded in 18 cases of 
metritis in a herd of Gir cows the pre- 
sence of following organisms — species 
of staphylococci, streptococci, E. coli, B, 
subtilis, Proteus and Klebsiella. 

Incidence 

The incidence of endometritis in 
cows varies greatly. Parson-Son (1962), re- 
ported the incidence as 9.2%. Amritkar 
(1973) reported Uic incidence of endo- 
metritis as 11.5% based on actual calv- 
ings in a herd of Gir cows. 

In buffaloes, the incidence lias been 
reported as 27.15% (BhatLichar>a et al, 
1954). 21.74% (Lukiukc. 19.58). 12.9% 
(Sane et al, 1959). 11.3% (Malik et al. 
1960) and 24.52% (Velhankar and 
Purohit, 1965-66). 

Symptoms 

Clinical symptoms of endometritis 
cannot be demonstrated bv vaginal ex- 
aminations or rectal palpation of gent- 
lalia. A mucopurulent discharge from 
the uterus, especially during oestrum, is 
obsersed in severe cases. Flakes of pas 
are present i«i the oestnul discharge. 
Flakes may be from cervix or uterus or 
both. In endometritis oestruaj discharge 
is often cloudy or milky instead of be- 
ing clear and translucent. A mild to 
severe cersiciils may be present in 
many cases associated vviih endemetritis. 
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It IS only from the pumlent material 
present m the discharge, the degree of 
severity in endometritis can be ascer 
tamed to a certain extent No other 
clinical manifestations are appar 
ently visible On rectal palpation, 
utems may be felt slightly enlarg 
ed heavy and thick ivalled These 
changes may be found in one or both 
horns Belay in the normal involution 
of the uterus commonly accompanies in 
fection causing endometritis Examina 
tion per rectum is not always reliable 
The oestrus and oe^trous cycles arc usu 
ally of normal lengtii On account of 
infection of the uterus and abnormal 
the fertilized ovum may 
and the cow repeals to oestrum 
However the oestrous cycles may vary 
in some cases due to early deitli and 
maceration of embryo as in Tridiomo* 
niasis Vibriosis and other infections 
Repeat breeding and failure of concep 
tion are the most common symptoms of 
endometritis On account of variability 
of clinical symptoms no accurate diagno 
SIS IS possible during field wSrk 

Metritis can be diagnosed tentatively 
on history and clinical symptoms pre 
sented by the animal However, this has 
to be confirmed by bacteriological and 
histological examination (biopsy sam 
pics) The isolation of organisms and 
subjecting them to pathogcnisity tests 
will reveal and confirm the causative 
factor Tor this purpose the ccrvico- 
vaginal suabs or discharge fiom utcnis 
or vagina may be collected Diicct c\a 
mmation of pus smears subsequent to 
staining may also reveal the organisms 

Biopsy samples have a limited value 
for the fact that the lesions in endome 
tritiS arc not well established )ct The 
histological picture nia) become com 


plicated by cyclical changes However 
the lesions vary depending upon the 
type of endometritis Acute catarrhal 
endometritis is characterised by exuda 
tive changes in the stroma, mucoid 
degeneration, patchy necrosis, shrinkage 
and atrophy of mucosa in addition to 
oedema of interglandular connective 
tissue and myometrium, minimal fibro- 
blastic proliferation, proliferation of tlie 
uterine glands and infiltration of 
stroma by polymorphs Chronic en 
domctniis is more common in whifh 
mucosa is thickened, oedematous and 
infiltrated by mononuclear cclls» 
lymphocytes plasma cells and eosino- 
phils Tubular glands are atrophic witb 
cystic dilatation Periglandular fibrosis, 
gland site mass lesions, tliickening an^ 
hyolinisation of myometnal vessels is 
marked together with fibrosis of stroma 
Beaver et al (1922) and Quinlan (1929) 
in cows and Velhankar et al (1905) 
buffaloes observed the above changes jn 
mctntis cases Cystic endometritis on 
the other hand is cliaracterised by 
clustering of IcucoLytes and round cells 
both in and around gland cavities, ap 
pearance of glandular epithelium and 
general fibrosis of stroma Cysts are con 
fined to mucosa which vary in size The 
lesions of metritis in Brucellosis VibrO- 
sis and Tnchmoniasis are more or 
less of ulcerative necrotic in nature 
whereas tuberculous endometritis pre 
sents the typical tubercular lesion viz 
caseation, calcification and acidfaSt 
orginisms m addition to fibiotJC 
changes 

Prognosis 

Prognosis is fairly good in most cases 
of endometritis if treitmcnt is done in 
good time IVith each repeated oestrus 
md oestrus cycle, the nitural body dc 
fences and the diaiigcs pioduccd within 
the uterus and the gcnil.al tract by the 
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oestrogcns, aid in tlic process o£ re- 
covciy. Rou'son ct nl (195,1) and Bhick 
ct al (1953) showed tliat infection intro- 
duced in the normal uterus during 
oestrus ^s'as rapidly overcome and did 
not establish itself, but when infection 
was introduced during the metocstrus 
stage of tire oestrous qcle, it readily be- 
came established resulting in pyometra. 

Treatment 

Various procedures have been recom- 
mended for treatment of endometritis. 
It is difficult to prescribe} one line of 
treatment. The object is firstly to over- 
come the infection and then to aid the 
regeneration of the endometrium by 
stimulation in varying degrees. Douch- 
ing of the uterus should be avoided. 
Hydrogen peroxide solution in cases 
svith thick discharge may prove benefi- 
cial. To overcome the infective condi- 
tion, use of antibiotics is essential but 
one has to make proper choice in rela- 
tion to causative organisms. Response 
to antibiotics is usually good. Aquacous 
solutions are considered to be more 
effective, Jt is however necessary to re- 
peat the dose on 4 to 5 successive days 
and later on alternate days for a ^veek 
or so. The oestrual discharge during 
first oestrum occurring after the treat- 
ment will decide, if the uterus has be- 
come free of infection. In case there is 
purulent discharge or flakes, treatment 
shall have to be repeated. In acute or 
severe cxises. it is advisable to administer 
antibiotics both parenterally and intra- 
uterine. Depending on the type of con- 
dition of uterus, oestrogenic compounds 
may be administered concurrently with 
antibiotic treatment. Beneficial results 
have been claimed by using Diethylstil- 
Iwcstrol in the dose vaiying from 10-20 
mgm iiura muscularly. The do>e may 
be rcpeatcti if necessary after about a 


^veck or so. However, the possible effects 
of oestrogenic compounds on the mam- 
maiy functions sIiouM be taken into 
consideration as it is usually experienc- 
ed that milk yield drops perceptibly 
subsequent to the administration either 
parenterally or intrauterine, the fall is 
specially marked in buffaloes. 

In the treatment of endometritis, 
mild stimulus to the endometrium is 
considered necessary to stimulate 
uterine activity. For this purpose most 
beneficial results have been obtained by 
administration of Lugol’s solution 5% 
diluted 20 times in distilled water given 
intra uterine in the dose of 100 to 250 
ml. preferably by Obels' apparatus after 
the initial treatment ^vith antibiotics. 

Smythe (1942) reported that infusing 
douching fluid in excess of 100 ml. into 
the non-pregnant uterus of a heifer or 
more than 150 ml. of fluid in a cow’s 
uterus may cause rupture of the uterus 
or force the fluid in its tissues. Sane 
(1956) reported that as a consequence of 
douching with pressure the fluid escaped 
in the peritoneal cavity resulting in 
peritonitis and death in buffaioes. 

If a cow is having chronic pneumova- 
gina or pneumo uterus, it is necessary 
to scarify and suture the vulva in the 
similar way as described for the mare 
(Caslicks operation). At the same time 
uterus and vagina should be treated 
witli antibiotics. ^Vhen a cow shows 
couple of normal oestrous cycles she 
may be bred by artificial insemination. 
There arc no cases on record of 
pneunio\*a{»ina in Indian breeds of cat- 
tle. It is advisable to cull such animals. 

Prevention of endometritis 

Hygienic conditions of the stables and 
care during parturition to prevent in- 
fections of the uterus, t»’OuId hdp to 
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prevent endometritis. Great precautions 
are necessary in treating retention of 
placenta cases so as to prevent comply 
cations resulting in endometritis. Con- 
trol of Brucellosis, Vibriosis and Tri- 
chomoniasis is most essential. If breed- 
ing is done by artificial insemination 
method, semen should be deposited in 
the cervix and not uterus. Care should 
be taken during vaginal examination 
and uterine treatment as not to intro- 
duce infection in \’arious parts of the 
geniuilia. As far as possible breeding of 
cows within GO days after calving should 
be avoided. 

Belayed Involntlon of uterus 

Delayed involution may predispose 
the uterus to endometritis. Involution 
of uterus may be delayed on account of 
variety of infective and non-infcciivc 
factors and the line of treatment \'arics 
accordingly. 

Pyometra 

In cows and buffaloes this is charac- 
terised by the accumulation of pus or 
mucopurulent material in the ntcrus 
accompanied by retained corpus lutcuin 
resulting in failure of oestrum. Pyome- 
tra usually develops following dystokia 
and retards involution of the uterus in 
sucli conditions as abortion, premature 
birtli, dystokia, twin calving, retained 
placenta and septic metritis. Spontane- 
ous recovery is seldom possible in pyo- 
metra. The condition may arise after 
sen-ice from an infected bull and rvhen 
it does it is usually associated with the 
deatli and luaceration of embryo and 
its membranes. The pus should in- 
variably be examined to confirm that 
there is no Trichomoniasis. Infected 
insemination pipettes and catheters 
may spread tlie infection to tlie uterus. 
Some cows may show oestrus during 


gestation and it is risky to inseminate 
such cows as it may result in abortion 
and pjomcira. Infection due to infected 
semen may cause death of cinbr)o, its 
maceration and pyometra. In rare in- 
stances, pyometra may develop sccon- 
dar)' to mucomcira in ;vhilc heifers 
Disease or in qslic condition of tlic 
ovary. 

Incidence 

The incidence of pyometra in buffa- 
loes has been reported as 2.47% (Sha- 
lasli, 1958), 3.4% (Malik et al, 1960) and 
3.92% (Velhankar and Purohit, 1966). 
The quantity of pus varies from 1.5 to 
5 litres (Folding and Lall, 1915; Sha- 
lash, 1953 and Vcllwnkar and Purohit, 
1966). 

Symptoms 

Failure of oestrum and retention of 
pus are ibc characteristic symptoms, 
^ic amount of pus may vary from i- 
litrc^ to 10-20 litres. In most cases the 
cervix ivill be found refaxed and the 
pus from the uterus escapes in the 
anterior part of the vagina. This is 
expelled W'hen the cow lies doum or 
while urinating or defaecating. On 
\-aginaI exploration about \ litre pus 
will be found in die cmnial portion of 
the vagina. The pus is usually thiclt, 
mucoid, creamy and yellow, white or 
gremish-grey in colour. On rectal pal- 
pation the uterine wall is usually felt 
thickened, flaccid and atonic. The pus 
that distends the uterus may simulate 
early pregnancy [Fig. 76]. But the con- 
sistency of the pus is heavy and watery 
like that of placental fluids. Slipping of 
the foetal membranes which is cllarac- 
teristre of pregnancy is not felt. The 
foetus, cotyolcdons, and enlarged ute- 
rine artery as in normal pregnancy are 
not palpable in pyometra, 
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Diag:nosis 

Tile histological picture in pyometra 
eases is typical of suppurative process 
and includes fibroblastic proliferation 
and thickening of stroma, infiltration of 
glands by polymorphs and few macro- 
phages. The glands contain pus, debris 
and organisms. Exfoliation of lining 
mucosa and fibrotic replacement of 
glands is evident. Such lesions were ob- 
scived by Baur (1951), Simon et at 
(1967) in cows and by Vclhankar et at 
(1965) in buffaloes. 

Prognosis 

Beneficial results are only possible in 
case treatment is done earlier. In long 
standing or chronic cases, the endome- 
trium is destroyed, the uterine wall 
undergoes fibrotic clianges. Cases which 
have existed for 60 to 120 days only 
recovery and conception are more like- 
ly than in chronic cases. The type of 
organism and its effect on the endome- 
trium and uterus have an important 
role. In incurable cases C.-pyogenes is 
commonly found. Cases inth excessive 
quantities of pus resulting in distended 
condition of the uterus, and marked 
lack of tone, seldom results in recovery’. 
^Vhen the condition is associated with 
severe peri or para-metritis, prognosis is 
utterly hopeless. 

Treatment 

The treatment of pyomcira cases in 
cows and buffaloes mainly consists of an 
initial stimulus to the uterus and speci- 
ally to cervix to cause dilatation, so 
that it is possible for the uterus to eva- 
cuate its contents Uirough Uie relaxed 
cervix. The dilatation of cervix occurs 
at oestrus or in induced oestrus. Man- 
ual removal of the corpuslutcum is not 
considered as proper, since such an 


enucleation in the presence of an infec- 
tive condition of the uterus may result 
in the flare up of die infection. The 
difliculties are ahvays experienced in the 
enucleation of the well embeded or re- 
tained corpus-lutcum in cases of pyo- 
metra in the cow and buffalo which 
always results in trauma to the ovary. 
In sucli cases, if there is presence of 
pyogenic organisms in the oviducts it 
may develop in severe adhesions. Ad- 
ministration of oestrogens is diercfore 
considered advisable since stimulation 
to die uterus and cervix is necessary for 
prolonged period for evacuation of the 
pus and for regeneration of tlie endome- 
trium. Stilboestrol in the dose of 25 to 
50 mgm or ocstradiol 5 to 10 ragm may 
be given intra-mascularly. Higher and 
repealed doses at weekly intervals may 
be necessary depending on the degree 
of the condition. Stilboestrol may act 
within 2 to 3 days and cause evacuation 
of pus through the relaxed cervix. Rec- 
tal palpation may show contracted con- 
dition of the uterus in about 10 to 15 
days. As far as possible repeated treat- 
ment with oestrogenic compounds 
should be avoided so as to eliminate the 
danger of ovaries becoming cystic. 

Antibiotics have to be used concur- 
rently with oestrogens to overcome in- 
fection. It is preferable to use antibio- 
tics both parcntcrally and intra uterine 
when the cervix is rcla-xed. In certain 
cases recovery is only possible after the 
resumption of regular oestrous cycles. 

Massage of ilic uterus per rectum is 
not advisable as due to pressure, the 
contents of the uterus may be pressed 
further into lumen of oviducts. Exces- 
sive massage may also lead to perimetri- 
tis and adhesions. 

Adtaifiistiacion o£ puuhrin is noi 
found beneficial on account of its 
transient cffecL 
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In cases where there is no response, 
uterine wall may be found thickened, 
fibrosed or atrophied. In some cases, the 
internal os of the cervix may be found 
to have become hard and indurated 
which prevents evacuation of pus. 

After the apparent recovery the cow 
should be ^v’atdied at two to three nor- 
mal oestrous periods. Breeding should 
only be done in case oestrus discharge 
is normal. 

Pyometra is likely to produce severe 
damage to the endometrium which may 
prevent conception even if pus is com- 
pletely evacuated. Considering the eco- 
nomics and uncertainty of cure, farmers 
usually prefer to sell sucli animals for 
slaughter. It is therefore necessary to 
give a fair idea to the farmers before 
undertaking such cases for treatment. 
The best way to avoid occurrence of 
pyometra is to give prompt attention to 
cases in which there is voidance of 
mucopurulent disclLirgc, from the 
uterus. Syphoning out the putrid con- 
tent on relaxation of the cervix and 
flushing the uterus with mild warm 
antiseptic solution is considered bene- 
ficial. Use of diluted hydrogen peroxide 
intra uterine has given good results in 
cleaning the debris accumulated in the 
uterus concurrently followed by broad 
spectrum antibiotics (Sane et <il, 1961). 

Mucometra or Hydrometra 

The condition is occasionally met with 
in cows. It is characterised by q'slic 
deg'cncration of the endometrium and 
atrophy of the uterine wall with accu- 
mulation of thin to viscid niuais in the 
utcnis in varying quantities from 30 ml. 
to 5 litres. (Fig. 77). 

Mucometra is also obscr\cd in heifers 
or cows having arrested development of 
tltc Mullerian duct .system, in which. 


part of the uterus, cervix or vagina may 
be defective or missing. Persistent hy- 
men or uterus unicornis may result in 
locking up of tlic uterine contents, 
resulting in distention of one or botli 
the horns with svatery, viscous or even 
coagulated masses of mucus and cellular 
debris which may be confused with 
pregnancy. In such heifers and cows, 
the ovaries arc usually normal and 
oestrum is exhibited in tlic usual man- 
ner. In mucometra tliere is no infection 
unless it is introduced during service or 
by insertion of pippettes during treat- 
ment to the uterus. 

Diagnosis of Mucometra can be dif- 
ferentiated from pregnancy by a very 
thorough examination of the genital 
tract. There is absence of slipping of tlie 
foetal membranes. There may be pre- 
sence of anomalies in the uterus, vagina 
and cervix. Ovaries may contain a single 
or multiple small cysts. Middle uterine 
artery is neither enlarged nor fremitus 
can be felt. No foetus or cotyledons can 
be felt. Very firm or gtmi like mucus in 
one Iiorn may complicate diagnosis. The 
uterine •w’all is usually very thin and 
lacks tone as compared to the normal 
pregnant uterus. Progressive changes of 
normal pregnancy are absent. 

Cows with mucometra are usually 
incurable. From hereditary standpoint, 
it is not at all advisable to breed heifers 
or cows having mucometra or hydro- 
metra. 

Perimetritis and parametritis 

These conditions aie occasionally met 
with in cows and buffaloes and are 
characterised by adhesions between the 
lUcnts and broad ligament to the otlicr 
pelvic and .abdominal oi-gans. fFigs. 78, 
79]. These adlicsions .arc usually secon- 
dary to one of the following conditions: 
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(1) Veiy severe septic metritis. 

(2) Perforation of tJie uterus due to 
penetration by a cathelor or due to 
heavy douching of irritable antiseptics. 

(3) Rupture of the rectum due to 
rough handling during rectal examina- 
tion. 

(4) Occasional severe haemoiThagc, 
trauma, or rupture of uterus during 
parturition due to torso uteri, embryo- 
tomy, forced extraction, severe cervical 
or vaginal lacerations, caesarian section, 
an extra uterine foetus, excessive bleed- 
ing following enucleation of a corpus 
luteum, excessive massage, manipulation 
of an infected uterus, forcible extraction 
of retained placenta and occasionally it 
may even be caused due to diffuse peri- 
tonitis secondary to tapping of the rumen 
or traumatic reticulitis. Tuberculosis of 
genital organs may lead to perimetritis 
and parametritis. 

The lesions may be found from a few 
thin fibrous strands of connective tissue 
to firm adhesions developing between 
the uterus, broad ligament, rumen, 
omentum, intestines, rectum, urinary 
bladder or otlicr organs. Tlie adhesions 
may be cither diffuse or localised. 
Abscesses may be found occasionally in 
the adhesions around the ovaries or 
broad ligaments or c\cn between the 
utcnis and the rectum. The abscesses 
may be small or large. The perimclrial 
abscesses may in se\cre cases rupture 
into the rectum or bladder or may ex- 
tend through the pelvic ca\ity to rup- 
ture alongside of vulval lips. 

During the acute stage of perimetritis 
or liarameirius. the usual s)iupionis of 
perimetritis suclj as anorexia, arclicd- 
bacU, slow stiff gait, frequent jjaiiiful 
micturition, and defecation, decreased 


rttmen activity and slack ruminations are 
observed. The temoerature may rise for 
a day or so or in some cases there may 
be no elevation. The pulse rate and res- 
pinitions are increased. An "expiratory 
grunt" may be heard, abdomen may be- 
come tense with ruminant tympany. 
Diarrhoea may set in. Hair coat may 
progressively become rougli. In lactating 
cows there is perceptible drop in the 
milk yield. In acute cases if rectal exa- 
mination is done, the animal may show 
evidence of pain, tenesmus, grunting, 
and an anxious expression. In this acute 
stage fibrinous adhesions can be broken 
with ease. In case such symptoms are 
exhibited, rectal examination should be 
immediately suspended to avoid further 
spread of inflammatory processes. If the 
cow overcomes the acute stage, adhe- 
sions may become chronic. Affected 
areas are trailed .and result in encapsu- 
lated abscesses, whicli can readily be felt 
on rectal palpation. Perimetritis and 
perimetrial abscesses may sometimes be 
confused with tumours or fat necrosis. 

Prognosis 

Prognosis varies according to the 
severity of the condition. Slight adhe- 
sions may not cause any trouble and 
these can be lirokcn by hand per rec- 
tum. In chronic cases with se\cre exten- 
sive adlicsions, the prognosis is usually 
icry poor, especially when ndbesiom 
fonu in-bciwccn ovaries and oviducts. 

Treatment 

Treatment of the affected cases Is 
more or less on the same lines as In p)o 
metra. Antibiotics, sulplunilarnides, 
oestrogenic compounds, nitrofuran com- 
pounds and cortisones arc administered 
according to the seseriiy of the condi- 
tion. 
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Uterine abscesses 

Localised abscesses in tlie uterine 
cavity are of rare occurrence. The shape 
is usually o\al or round and on palpa- 
tion a tense firm swelling is felt. The 
size may vary from 1 cm to 15 cm in dia- 
meter. The abscess will change the nor- 
mal outline of the uterine cornua. Such 
abscesses may usually occur as a sequcl- 
lae to severe metritis, after forcible ex- 
traction of retained placenta, injury to 
tile uterine ivall due to impiopcr pene- 
tration of the inseminating catheter or 
by rough use of instruments during 
embryotomy operations. Trauma caused 
to the deeper structure especially during 
infective condition of the uterus permit- 
ting infection to penetrate through the 
endometrium may lead to uterine abs- 
cess. Abscess in the uterine wall can be 
easily diagnosed on rectal examination. 
It should be diiTercniiatcd from a c>’$t, 
hacmatoma or tumour. Perimetritis and 
adhesions may develop round about tlic 
abscess. Symptoms arc not very dcnnitc. 
The cow may not conceive or she may 
abort even if she settles to service. In 
rare insLinccs adhesions may form bc- 
ivvccn the abscess and the rectum, blad- 
der or vagina ami it m.iy rupture in 
these parts. 

ric.umcni vviili amibioiics parcntcr- 
alh tUiring early stages may prove benc- 
fici.il. 

Sclerotic metritis 

This nu) occur as a scqucllac to 
severe chronic mciiiiis vshich has re- 
sulted in complete destruction of the 
endometrium. The endometriutn is 
usually tmtufonned into a thick dense 
h)cr of connective tissue with foci of 
infection atid secretion of purulent c*xu- 
date ill the utcnis. The condition often 
involves the cervix. The thickened 


indurated condition of the uterus usu- 
ally follows severe cases of chronic p)o- 
metra wliere infection exists for pio- 
longed periods or it may follow foetal 
maceration or severe septic metritis. 
The endometrium and uterine caruncles 
are destroyed and as such the affected 
animals become sterile. On rectal palpa- 
tion the uterus will be felt as very hard 
firm structure, more oi less like a cartil- 
age or dense fibrous tissue. There is 
enlargement of the uterus and the chro- 
nic exudate may appear at the cervix. 
The cervix becomes thickened and indu- 
rated. In case there is foetal maceration 
bones may still be felt in tlic uterus. The 
cow fails to show oestnim and the cor- 
pus iuteum is found deeply embedded 
m the ovary. 

Prognosis 

Prognosis is never hopeful and as sudi 
culling is advised. 

Uterine tumours 

Tlicsc arc not very common in cows 
and buffaloes. Lagerlof and Boyd (1953) 
reported on their studies on G286 bovine 
genital org.ins that uterine tumours 
were tlclcctcd only in *14 cases. These 
included 12 fihromyomas, 7 fibromas, 
15 leiomyomas, 1 scirrhous adcno-card* 
noiu.i, I lympho s.ircoma, I spindle cell 
sarcoma and 7 undiagnosed tumours. A 
solitary fibroma may not interfere with 
fcriilii). Williams (1913) described I 
CISC of fibroma in a cow, that produced 
scvcml calves in the unaffected lioni. 
Wadsworth (1952) icporlcd fibromas. 
ribiom)onias, lipomas lciojii)o-sarconia, 
carcinomas and adeno circinoni.is of the 
uterus in the cow. Most of the uterine 
tumours in bovincs arc benign. Meta- 
static tumours nmy develop occasionally 
in the utents. L\nij>hos.arcoma in cattle 
is commonly met with in the Midwest, 
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and in such cases involvement of the 
uterus, is occasionally observed. Sane 
et al (1958) recorded only one case of 
fibroid close to cervix in a buffalo. 
There were some difficulties in settling 
that buffalo to service but on re- 
moval of the fibroid, there was normal 
conception, gestation and parturition. 

Infertility or sterility caused due to 
uterine tumours is dependent on die 
type of tumour, its location, size, shape, 
and extent to which it is interfering 
with the normal functioning of the 
uterus. Effect is diercforc very variable, 
mostly depending on it's nature, benign 
or malignant. 

Affections of the cervix 
Cervicitis 

In the cow, innamniation of die cer- 
vix is commonly observed and is usual- 
ly associated or coexistent with metritis. 
It may frequently follow abnormal 
parturitions such as abortions, prema- 
ture birth, dystockia wlicrc forceful ex- 
traction of the foetus or manipulation 
of instruments during caibtyotoiny may 
cause ccivical tear .and lacerations. Kc- 
tained pl.iccnt.i .anti |X)>i partnm metritis 
may act as ct)ntributaiy factors, Infee* 


In older cows prolapse of the external 
transverse cervical rings, is a possible 
factor causing cervicitis. The prolapsed 
rings become clironically thickened, 
fibrosed and blood circulation to the 
epithelium may become poor giving 
ample scope for the infection to esta- 
blish. Purulent vaginitis or vaginitis 
associated tvith pneumovagina may 
cause cervicitis. 

Incidence 

In cows, Quinlan (1929) described &l 
cases of inflammation of genital tract 
out of tvhicJi 31 were of cervicitis, fie 
recorded 18 cases of dironic cervicitis, 
3 catarriial ccnicitis and one cJironic 
purulent ccnicitis. 

In buffaloes, based on clinical exami- 
mailons, Bhatt.acharya el al (1931) re- 
corded the incidence of cervicitis xs 
10.52^. Sane et al (1958) ICS. .M.dik 
et al (I960) 9.9^?, and D{Lind.iri (1963) 
reported incidence of ccrvicitii, on 
histopathological studies .is 26C1C« in 
Murrha buffaloes. 
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matically act as curative to the cervix. 
Treatment witli antibiotics, oestrogen 
therapy, cortisones, and lugol’s solution 
of iodine are found to give beneficial 
results. 

Occurrence of cervicitis may be 
checked by preventing possibilities of 
ascending infection, trauma during dys- 
tocia, forced extraction of the foetus, 
and rough use of catheters during the 
course of insemination and intra-utcrine 
treatment. 

Cysts of the cervix 

These are occasionally observed in 
the cervix of cows and buffaloes. They 
are called as Nabothian cysts or Nabo- 
thian follicles, as in the human. The 
cysts vary in size from 1.25 to 7.5 cm in 
diameter. Apparently these are reten- 
tion cysts of the cervical glands. "When 
these are large enough, they become 
palpable on rectal examination as mov* 
able or fluctuating mass in tlie cervix. 
Portion of the cyst may appear at the 
os uterus and are visible on vaginal 
examination. Nabotliian cysts rarely 
cause infertility. However when they 
are large enough they may hold mucus 
or debris iii the uterus or prevent pro- 
per closure of the cervix during preg- 
nancy (Sane ct alj 1969). 

The qst can be differentiated from 
an abscess. The qst is usually tliin 
walled and covered ^vith mucous mem- 
brane, whereas the abscess in the deeper 
tissues of die cen be lias a diicker and 
more fibrous wall. Occasionally qsiic 
dilation of ihe cervix in the cow may 
be due to arrested deselopmcut or 
fusion of the Mullerian ducts. This is 
associated with “White Heifer disease" 
and prognosis in sudi cases is insariably 
poor. 


Stenosis or Obstruction of 
the cervix 

This is rare in the cow. In some 
heifers, the cervical canal is small and 
tortuous and it is difficult to pass insemi- 
nation pipette, When such heifers fail 
to conceive, stenosis of the cervix may 
be suspected. Olds and Seath (1954) re- 
ported on their studies of 1711 heifers 
and 11,112 cows that the cen'ix ivas im- 
penetrable to an inseminating pipette 
in JJ.7^ and J.J.^ respectively: Tlzeir 
studies indicated that this condition 
should not be considered as abnormal 
causing infertility. 

Tumours of the bovine cervix 

These are rare. Wadsworth (1952) 
has desCTibed fibromas, fibrosarcomas, 
leiomyomas and carcinomas affecting the 
cervix. Most of these tumours were of 
benign type. Very few may be malignant 
and may metastatise to adjoining organs. 
Operative treatment is very difficult .and 
doubtful. 

Vaginitis 

Aetiology 

The condition may be primary or 
secondary. The secondary condition is 
usually associated with metritis and 
ccr\’icitis. Vaginitis may be caused due 
to trauma, lacerations and infections 
which may occur at the time of abor- 
tion, dystocia, embqoiomy, manual 
removal of the placenta, prolapse of the 
vagina and as a consequence of post- 
partum metritis. In older co\>s, sinking 
of the anus and stretching of the vuha 
into horizontal position may cause 
atrophy of tlic saihal lips, often result- 
ing in pncumoiagina. causing scscrc 
contamination of the vaginal pavugc by 
fa fQ l matter, urine, air, debris and 
infecuons of various i)pcs ■which cannor 
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be readily oveicome since tlie uterus and 
cervLK have pulled the ^agma forward 
and doismsard into the abdominal 
cavity Occasionally vagina may be in 
flammed due to forcible coitus but this 
IS usually of mild type and does not re 
quire any treatment Small abscesses may 
develop in the vaginal mucosa (Fig 80) 
or in the Gartner s ducts Vaginitis may 
occur as a result of using irritant anti 
septic solutions for douching the uterus 
or vagina It may also occur due to dirty 
hands and infective instruments used 
during treatment Majority of the cases 
of vaginitis are due to non speafic infec 
tions such as Streptococci C pyogenes, 
and Coliforra organisms Vaginms may 
occur due to speafic infections such as 
vesicular venereal disease, Vibriosis and 
Trichomoniasis 

Symptoms 

Muco-purulent yellow greyish pus is 
usually discharged from the vulva at 
irregular intervals which mats the 
vulvar hairs and soils the tail and but 
locks When vagina is dilated by means 
of speculum, a fair amount of exudate is 
often observed on the floor of the 
vagina There is congestion, oedema 
and inflammation 1 he degree of inflam 
mation is dependent on the seventy of 
infection In very severe affections, tlie 
cow may show irritation tenesmus and 
pain Uncomplicated forms of mild 
vaginitis may not prevent concepuon 
A severe infection of tlic vaginal passage 
and of llic external os of the cervix in 
vvhicli there is accumulation of pus and 
debris and also liaving an altered pH 
may cause rapid distruction of sperma 
loroa that may interfere vvitli fertility 
In old cows Iiaving pncumovagina, 
tliere is usually an accumlation of mate 
rial often associated with atonicuy of Uie 
uterus and Uie genitalia liangs down m 


the abdominal cavity due to heavy accu 
mulation of tlie mixed materials The 
cervix may permit some of the infectious 
material to pass on to the uterus where 
by It may cause endometiitis resulting 
m infertility or sterility The cows may 
repeat to service a number of times On 
proper treatment of vulva it may regain 
^ts normal power to close the vaginal 
opening whereby vaginitis can clear up 
in a short time The external os of the 
cervix is usually involved m almost all 
cases of vaginitis In metritis and cervi 
ems infective discharges always accumu 
late m the vagina and the vaginal m 
flammation becomes secondary to tins 
condition Secondary stenosis and even 
atresia of the vagina may follow in rare 
instances 

Prognosis 

In majority of the cases of vaginitis 
recovery occurs in a short period even 
without treatment In infective condi 
tions however the recovery is depen 
dent on the seventy of infection and 
treatment adopted in good time Prog 
nosis is usually veiy poor m tlie pre 
sciice of stenosis or atresia of the vagina 

Treatment 

It consists of draining of the discharge 
that has accumulated in the vaginal 
cavity followed by antibiotic therapy 
Douching witli antiseptic solutions has 
to be done very cautiously to pievcnt 
escape of pus from vagina to cervix and 
further to uterus If at all douching 
has to be done acnflavme solution 
1 3000 may be used Dctiol solution 

sodium bicarbonate solution and saline 
solutions may give beiiefiaal results 
Care Ins to be taken to find if vaginitis 
is co-cxisteni wuh ccrvitis and metri 
tis in whicli case concurrently it is also 
necessary to extend treatment to tlic 
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uterus. Antibiotics such as penicillin, 
streptomycin, tetracyclins and oxytetra- 
cylin in aqueous solution or creams give 
favourable results. Favourable results 
by successive treatment from 3 to 7 
days have been claimed by use of antn 
biotics, depending on tlie type and 
severity of infection. In cases of pneu- 
movagina. Caslick’s operation is neces- 
sary followed by use of antibiotics intra- 
uterine. In cases of vaginitis, the aninul 
has a tendency to rub its tail on the 
vulva leading to severe irritation. It is 
better to secure the tail to one side. 


vulval lips, get soiled, and possibly 
catch infection which may spread to 
vaginal passage. The cysts may be open- 
ed and contents evacuated. 

Tumours of the vagina 

These include fibromas, fibrosarco- 
mas, and carcinomas. The occurrence of 
vaginal tumours in cows is rare. Most 
of the tumours are benign pedunculat- 
ed and may cause obstruction during 
parturition. Surgical removal becomes 
essenual when they protruda through 
the vulva. 


Cysts of the vagina 

They are not very common. These 
may occur in two sites. Cysts of 
Gartner’s duct on the floor of the vagina 
are usually of the size ‘ ™ 

width. Cysts may be found Jh 

course of the ducts. They are harmlea 
and seldom require any 
Cystic condition of the 
glands is observed more often. Thrae 
are formed due to atresia of the duct 
of the gland that usually opens on the 
lateral wall of the vagina “JL ™ 
the vulvo vaginal border, 
paired Bardiolin's gland seoete a drar 
mucus. Obstruction of the due 
ally due to a trauma or inflam 

matory condition sudi as neer . 

nitis whidi may occur during parturi 
tion. IVhcn the cystic gland ““““ 
biEECr size as diat of 5 cm in diaroete . 
U^mally becomes dc.ccu.ble tosixen 
.he vulval lips when ® 

down position, as a round pt 
valed area whicli is often niis a 
Uie beginning of a prolapM . jr 
^•agina U is ver>- larcly seen 
U is almost im-ariably 
seen in older cows. It does no 
witli conception. Howe\er, 
comes large it may protrude bqond the 


Vulvitis 


Vulvitis is usually characterised by 
granular venereal disease lesions of 
which may cause inflammation, swel- 
ling, pain, straining and the cow may 
refuse copulation. In severe cases, vul- 
val lips are swollen and ilicre is pre- 
sence of mucopurulent discharge^ as is 
found in vesicular \cncrcal disease. 
Injuries and lacerations of the vuha 
may cause considerable pain. The swel- 
ling may reduce the size of the vulval 
opening. ^Vounds should be properly 
sutured and treated to prevent occur- 
rence of pneumo-vagina. Care is neces- 
sary to keep flies off. In general, treat- 
ment consists of antibiotic dressing and 
dusting witli boroiodoform. 

Tumours of the vulva 

Fibromas, fibrosarcomas, angiomas, 
rarcinonus and fibropapilloiiiaJ tavc 
been reported by Williamr (1!113). 
Wadswonh <1952) and .McEnlee (UaO). 
.McEnlcc (1950) repotled 28 cares of 
fibrio papillomas on die suha anu 
vagina of enws. A solitary case of ar- 
cinoma of vulval lips v.as rtcoroed in a 
Gir Cow (Saiicff el. ,e;. 

concluded from bis iiudics that as ihJ 
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was discovered in several animals from 
the same premises the fibropapilloma is 
a transmissible tumour o£ the external 
genital organs in cattle. He desaibes 
that it is similar to common wart, and 
undergoes spontaneous regression. He 
considers that this is similar to papil- 
loma found on the body of young cattle 
caused by a virus. 

Repeat breeding 

In most countries of the tvorld, stock 
breeders have to face problem of repeat 
breeding in cows, to a lesser or greater 
degree. In a fairly well maintained 
herd, a corv on an average requires one 
to two services per conception. 

A repeat breeding cow is one which 
has normal reproductive tract with nor- 
mal ocstrous cycles but which docs not 
settle even to repeated services by a 
fertile bull or inseminated by a good 
sample of semen. These can neither be 
considered as sterile nor anyone can say 
as to when they will settle to service. 

The factors responsible for repeat 
breeding lu\'e been reviewed by Ckisida 
(1961), jainudeen (1965), Olds (1969), 
Roberts (1971) and Pendsc (1974). 

Critical e.xperiinents carried out by 
Tanabc and Casida (1919), Christian ct 
ol (1951), Tanabe and Almquist (1953), 
Kidder ct al (1954) and Bearden (1954) 
showed comparison between repeat 
breeding cows, repeat breeding heifers 
and normal virgin heifers bred to bulls 
of high or low fertility. In these ex- 
periments the repeat breeding cows and 
iieifcrs were bred to fertile bulls at least 
four times or even more. 

Tanabe and Casida (1919) and 
Christian ct nl (1951) reported on the 
fate of cmbr)OS in repeat breeding 
cows as follows: 



Number 
of cows 
studied 

Percent 
of Potential 
Embryos 

1. Fertilization failure, 
ovulation failure 

and tubal obstruc- 
tions (about 50% 
due to eacli cause). 

247 

6.0 

No apparent cause. 

129 

39.3% 

2. Embryonic death. 

— 

32.5* 

3. Normal embi 70 s at 
34 days. 

16S 

22.2 

100.0% 

•It was estimated Uiat 54.4% of the 
fertilized ova and embryos died. The 
fertilization rate was 54.7%. 

Tanabe and Almquist (1953) report- 
ed as follows on the fate of potential 
embryos in repeat breeding heifers. 

Number 
of cows 
studied 

percent ol 
Potential 
Embryos 

Fertilization tailure, 
ovulation failure, con- 
genital or acquired 
tubal obstructions. 

96 

13.5 

Degenerated or rup- 
tured ova. 

71 

9.5 

No apparent cause 

71 

23.8 

Embryonic death 

— 

22.fi* 

Normal Embiyos at 
34 days. 

36 

30.6 

100.0 

•It was estimated that 64.1% of the 
fertilized ova and embryos died. The 
fertilization rate was 54.7%. 
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The preceding two summaries out- 
line the problem in 'repeat breeding* 
cattle. The following reports by Kidder 
et al (1954) and Bearden (1954) were 
designed to test similar factors by 
breeding normal virgin heifers to bulls 
of high fertility or low fertility by their 
non-return records in actual ser\'ice in 
artificial insemination. They sen e also as 
a standard by whidi tlic above figures in 
‘repeat breeding' cows and heifers may 
be evaluated. 

Kidder ct al (1954) bred virgin heif- 
ers to high, medium and low fertile 
bulls, with the following results: — 


Number Percent of 
of heifen potential 
studied cmbr>os 


Fcriiliration failure. 



Abnornulitics or pa- 
thology of genital 



tract 

71 

2.7 

Defective ova (usu- 
ally empty ronapcl- 
hicida) 

61 

9.5 

No apiuiciu cause 

61 

12.2 

Emhiyunic death 

— 

ICO* 


Noiiiul ctnbryos at 
f»0 to 90 da)s cslinut- 


txl fiom non return 


rtrvuUs, 

59ii 


1000 

•It UAk otinutexi ihii 

i f tlic fci- 

tdived o\a and cinbnus 

ched. lU 

icUiliiiiKar talc 



Wrgin Heifsrs Bred To : embryonic 

dcalMbcrccnt 

High fertile bulls 100 

25.5 

Medium fertile bulls 82.1 



Low fertile bulls 71.4 

14.9 

Bearden (1954) bred virgin 

Iicifcrs to 

high and low fertile bulls. 


Number 

Percent of 

of beifen 

potential 

studied 

embryos 


Fertilization failure, 
abnormalities or pa- 
thology of genital 
tract 

no 

3.G 

Defective ova (usu- 
ally empty 2 ona 
pctiucida) 

110 

1.8 

Non apparent cause' 

85 

132 

Embryonic death 

— 

15.3* 

Xoriiul embryos at i3 
days 

55 

Crt.l 

*lt uas csiiriuiid that 

20 7*;;. 

100.0 

of the 


fcitili/cd u\.i atul ciiibtsos ihcit. The 
fcitili/alioM rate tvat SOS‘1 


la his cxjH:iiiucni hip^h fcttihlv tuIU 
(74 to 76^'). (non rcturra at CO — 90 
iLi\») and low fcitdit) hull* (11 to 
UCJC bred to the sii^iu hcifcn v.ith tlu: 
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low fertile bulls tvas not signihcant 
because the numbers of heifers used 
in the experiment were not sufficient 
ly large No endometritis %vas found 
m tliese non pregnant heifers at the 
time of slaughter 


It appears from the reports of 
Bearden (1954) and Kidder el al (1954) 
on virgin heifers that there is no signi 
ficant difference between high and low 
fertile bulls in respect of the number of 
embryonic deatlis in each group which 
shows that the bull plays little part in 
the problem of repeat breeders How 
ever they observed significant difference 
bctivccn two groups of bulls in fertili 
zation rates It is possible to determine 
high or low feraUty bulls only by use of 
Uicir semen through artificial inscmi 
nation Tanabc and Casida (1949) re 
corded a fcruluy rate of 517% in re 
peat breeding coivs which were insenu 
nated with diluted semen without 
antibiotics, whereas when semen was 
used with anlibioucs a fertility rate of 
60 7% was recorded by Tanabc and 
Almquist (1953) in repeat breeding 
heifers Fresh semen ivas used for 
inscinmiiion to maintain high con 
ccntraiion of \iablc sperms The causa 
live factors for repeat breeding cows 
fall into two mam categories (1) Failure 
of fertilization (2) Early embryonic 
dcatli 

In a field imcstigaiion of 152 repeat 
breeding crossbreds Desbpandc and 
Deopurkar (1931) reported following 
factors and inadcncc — (i) No proper 
detection and nons)ndironization 
27 4%, (ii) Repcaung at regular inter 
N-als 7 6%, (in) Repeating at irregular 
mtcrsaih (»\) Mctntis 10 7%, 

(v) Genital abnormalities and adhesions 
10 7^0. ('0 C>siic ovancs 6 


(1) Failure of Fertilization 

This may be due to abnormalities m 
osulation of morphological defects in 
the ovum or spermatozoa Obstruction 
of the oviducts ma/ cause failure of fer 
Cilization About 35 to 40 per cent of 
repeat breeding cows are repeaters due 
to the above causative factors as com 
pared to 5 to 25% repeat breeders m 
virgin heifers (Roberts 1956) 

Abnormalities In ovulation 

These may be due to failure of ovula 
tion, delayed ovulation or ovulation of 
tvso or more ova at one oestrus Casida 
(1953) reported on his observations dial 
failure of ovulation occuned in about 
3 to 5% of repeat breeders It is difficult 
to diagnose delayed ovulation unless 
repeated e\ammations are done to 
palpate the ovary 

It can be concluded from the data 
collected by Casida (1953) that from 
1 5 to 11% of the ova are likely to be 
lost as a result of tlie ova being caught 
m the collapsing walls of ovisacs or due 
to being slipped m the peritoneal 
cavity, and failure to enter the fimbiial 
td extremity of the fallopian tube 

Kidder et al (1952) rcporlctl an ina 
dcncc of twin ovulations in a herd of 
cows to be 13 1% whereas the actual 
inadcncc of twinning in the same lot 
was only 1 9% 

Henning (1939) reported in sheep 
that live foetuses represented 92% of 
the corporalutca m cases of single ovu 
lations 71% in double ovulations and 
57% m triple ovulations v\liicli 
evidently shows that failure of fcrtiliza 
lion or carl) cmbrjonic deaths irc of 
common occurrence m multiple ovula 
lions High rue of embryonic moriahty 
IS commonly observed in cases of 
itipcrovulatcd ova In multiple ovula 
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lions, high rate o£ loss may possibly be 
due 10 failure of fertilization. 

Morphological defects of the ova 

Defective or pathological ovum, 
ageing of the ovum, or other factors 
may prevent fertilization of the ovum. 
Kidder et al (1952), Tanabc and 
Almquist (1953). Bearden (195-1) re- 
ported that 2 to 9.5% of the recovered 
ova showed gross abnormalities. The 
most common defect obsened was 
empty zona pcllucida. negcncralKe 
changes and rupture or shrinkage of o\a 
were the other defccLs. The life of an 
unfertilized ovum is just for few hours 
only and it is therefore neccssar)* that 
fcrtilizxition should occur before the 
viability is dccrcasctl. Casida (1950) re- 
ported iltat 7.5% of the ova tverc 
fertilized when inscmitj.Ttions ucre done 
within 2 to 8 hours .after ovulation, 
00% when inscmituitions tvere done in 
9 to 12 hotiis. 255r in H to 15 hours, 
in 18 to 20 hours and no fcrtili/a- 
tions ocoiru'tl uhen insciniiuiions s'crc 


insemination, as cosvs to be 5cr^•cd 
naturally will refuse to stand to the bull 
when oestrus stage has passed. Un- 
observable changes arc also delected 
due to inherent or physiological defects 
occurring during its development. 

Inability of the sperm to fertilize 
a viable ovum 

This seems to be the most common 
cause for failure of fertilization. In 
virgin heifers about 12% of the repeat 
breeders arc due to the inability of the 
sperm to fertilize, whereas it m.ay be 
between 21 to 10% in repeat brccduig 
cows. In heifers bred to Iiighiv fertile 
bulls, failure of fertilization wa< 0 to 
5% whereas with less fertile hulls tl»c 
failure was to the extent of 21 to 
even though, the semen qu.iliiy uf these 
bulls was practically similar to th.it of 
high fertile bulls (Roberts. I95r>)* lu- 
flaminatory conditions of the gcniul 
tract may cause adverse effect on the 
spenjutozoa anil fcrtili/aiiun Inilatn- 
inaiory conditions of the gcnit.il tract 
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inflammatory conditions. Hormonal and 
nutiitional may be other causes. In 
repeat breeders, 20 to 30% loss is due 
to embryonic death), and 50% loss of 
fertilized ovum In heifers the pei- 
centage is half of this. 

Congenital or genetic defects of 
the fertilized ova or embryos 

This can be better studied on multi- 
parous animals since number of ova 
shed arc subjected to the same environ- 
mental conditions of the genital tract 
Failure of fertilization or death of the 
embryo is piobably due to inborn 
defects or due to difference between 
each ovum or embryo in respect of 
their endurance, viability, and capacity 
for growth. Such perfect ova surv'ivc 
whereas the poor ones perish. Casida 
(1953) reported fertilization rate of 
91.3% in rabbits, and 82% in pigs. Of 
tlicsc embryos vs’hich survive to term 
lACre 50.9% in rabbit and 55.8% in pigs. 
Thus the estimated loss of embryos or 
fertilized ova was *11.2% in rabbits and 
36.7% in pi^. In swine early embryo- 
nic dc.alh in certain zygotes is not 
necessarily be associated witli infection 
in the genital tract. It also appears iliat 
It docs not seem to be associated with 
high litter numbers or with different 
levels of nutrition. It Is reasonable to 
believe that the cause lies in some 
inherent elements in the fertilized ova. 
In an experiment normal virgin heifers 
were bred to highly fertile bulls and 
even though 96% of the ova were 
fertilized. 10% succumbed before 33 
dajs and another 10% bemcen CO to 
90 da)s (Bearden, 195!). Cistda (1950) 
stated that there was only 8 to 11% 
didcrcncc between die two groups, 
indicating that repeat breeding may be 
an inherited factor. Environment dur- 
ing developmental stage of fertilized 


ova has great importance. Christion et 
al (1951) showed that cross bleeding or 
using bulls of another breed on repeat 
breeding cows did not increase concep- 
tion rates. Study of lethal genes as a 
probable cause has to be considered. 

Production of abnormal ova may be 
iclated to anomalies in the develop- 
ment of Graafian follicles. This is 
substantiated by the high death rale of 
fertilized ova from multiple ovulations 
or from artificial super ovulations in 
uniparous animals. Multiple ovuLitions 
are somewhat inherited and as sudi this 
genetic condition may be related to the 
hormonal control of ovulation and to the 
production of normal, abnormal or non 
viable ova. Salisbury et al (1952) report- 
ed marked differences between bulls in 
the percentage of embryonic deaths 
Foote and Bratton (1952) dcmonstiatcd 
that 112,312 cows bred at first service 
by A.I. with diluted semen without 
antibiotics had non return rate of 
79.1%, 64.1% and 60.3%. at 28 to 35 
days, 60 to 90 days and 150 to 180 da^s 
respectively. In another lot of 233, 354 
first inseminations done with additions 
of antibiotics to the diluted semen, the 
respective nonreturn rates obtained 
were 82 5%, 73% and 69.7%. This 
evidently has shown that the addition 
of antibiotics decreased early embryonic 
deaths. Similar observations have been 
made by Erb and Flcrcliinger (1951). 
Long return intervals were markedly 
associated with low' fertility of tliosc 
cows at second service, indicating vibrio- 
sis as the probable cause. 

Diseased condition of the embryos 

This is probably' the most common 
specific^ cause of early embryonic death. 
Enzootic causes known so far include 
Tricliomoniasis, Vibriosis and Bruccllo- 
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sis. Tanabc and Casida (1919) rcporicd 
in respect of Brucellosis, an embryonic 
moriality of 77.9^ in ihc positive group 
.and GO.1%, in the negative group ci 
repeat breeders. An increase in severity 
of endometritis in Brucella positive 
cows was noted by Brus (1951) and 
Kampclmachcr (1951). Addition of tire 
antibiotics to the semen has raised the 
non-return percentage by about 10%. 
Miscellaneous infections likely to cause 
chronic endometritis, usually follow 
delayed involution of the uterus due to 
pathological conditions of the uterine 
tract during parturition and post 
partum period. Probably it appears that 
these infections act as causative factors 
in the early death of ovum or embryo. 
The role of viral infections and their 
effects on early bovine embryos is of 
considerable importance. Published re- 
ports indicate that the admini- 
stration of modified Hog-cho|cra 
virus to susceptible sows 10 to 16 
days after breeding resulted in early 
embryonic death and in deformed pig- 
lets. Similar effects have been recorded 
due to measles virus on the human 
embryo. 

Trautman (1954) reported that cows 
severely affected ivith granular venereal 
disease showed non-return rate 10% 
loiver than that of cattle ivhich were 
not affected. 

Abnormal environment of the 
oviducts and uterus 

Disturbed environment of die 
oviducts and uterus may play a great 
role in the early death of the o\Tim. 
Tanabe and Almquist (1953) reported 
that 55.5% of 36 repeat breeding heifers 
came into oestrum prior to 30 da^'S after 
their }ast sen'icc. Tanabe and Casida 
(1949) reported that about 50% or 27 
out of 53 repeat breeding cows came 


back to oc.strum prior to 32 days. 
Bearden (1954) reported that eight out 
of 26 heifers bred to low fertile bulls 
returned to oestrum by 28 days. Seven 
of these were between 17 and 20 days. 
It appears from the above report that 
a certain percentage of fertilised ova die 
before the lOth day of the cycle and the 
cow repeats to oestrum at the regular 
cycle interval, while in others the zygote 
dies after the middle of the cycle and 
the return to oestrum may be delayed. 
Hawk et al (1955) reported that in 
repeat breeding cows, major number'of 
deaths of early embryos occurred be- 
tween 16 and 34 days. However it was 
not possible for them to determine as to 
the causative factors. Some believe that 
progesterone deficiency creates unfavour- 
able environment in the uterus for 
nidation of the zygote. This belief is 
based on the fact that the injection of 
progesterone and LH causes early ovu- 
lation and also rapid transport of the 
ovum througli the oviduct and it is 
likely that an excess of these hormones 
might prove harmful. Histologic 
evidence is against a lack of progesterone 
as a cause of embryonic death (Laing, 
1949). Casida (1953) showed that 
progesterone administered during early 
stage of pregnancy in rabbit had no effect 
on reducing embryonic deaths. Oestro- 
gen administration during oestrum has 
been shown to delay ovulation and have 
citlier greately sloived the rate of pass- 
age of the ovum through oviducts or 
locked the ova in the oviducts. Laing 
(1952) indicated the possibility that 
isoimmunisation may possibly be a factor 
in early cmbry’onic deaths. The rela- 
tionship of the plane of nutrition to 
early embryonic deatlis in cows is not 
clearly' known. However, Casida (1953) 
ated that in snine, a iack oi Vi/amJn 
B12, animal protein and full feed for 
gilts during their breeding period rc- 
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suited in a higher cmbi)Oiiic deaths 
than so\vs and gilts that Mere fed on 
Vitamin B12 supplement and kept on a 
lo\v plane of nutrition during the breed- 
ing season and early part of gestation. 

Management; problems and 
inlerlBHy in cows 

For maintenance of good fertility in 
a herd, careful attention lias to be paid 
to the maintenance of accurate records 
in lespect of the day to day observa- 
tions, the type of oestrum in each cow, 
and service done at optimum time by 
natural or by artificial insemination 
method. Management practices such as 
adequate feeding and watering, exer- 
cise, stable hygiene, protection from 
venereal infections and care during 
parturition and puerperium period go a 
long way in maintenance of good ferti- 
lity. Improper and negligent raanage- 
mental regime is one of the major 
causes of infettilily in cattle. 

Recommendatloiis for oElaining a 
good breeding record In a berd 

I. Genetic Practices 

iar as avoid inbreeding lo 

prevent likely concentration of undesir- 
able hereditary traits of recessive type. 
When defects become evident the 
animal should be culled. 

II. Managemental Practice 

An uptodale breeding record for 
every animal should be maintained. 
The records should include rate of 
growtli upto puberty age, date of first 
oestrum, subsequent dates of oestrum, 
date of ser\’ice, the name of the bull, 
date of early pregnancy diagnosis, date 
of calving, any abnormalities ecounter- 
cd during parturition, time taken for 
expulsion of a’ftcr-birth, type of lochial 
dischai^e, and time when such dis- 


charge has ceased, si/e and weight of tJiC 
calves and any treatment done fof 
sub fertility and patliological conditions 
of genital tract. 

It is advisable that a farmer should 
watch his cows, on their respective 
standings in the stable early in the 
morning before they arc let out for 
grazing. Tliis ivill enable him to observe 
the type of discharge voided by cacli and 
every cow and to detect if the discharge 
is healthy. It is better that the herd 
should be let out twice daily and close 
observations made on all cows for about 
half an hour during morning and even- 
ing hours. Such obsers'ations arc neces- 
sary so that heats may not be over- 
looked. 

Even cows that have calved noimally 
should not be bred 'within 60 days after 
parturition since complete involution of 
the uterus may not have occurred by 
this period. Wiili history of abortion of 
retained after birtli, cow should not be 
bred within 3 to 4 months. A group of 
cows should be assigned to a particular 
bull. If Uie cow repeats to services on 
more than tivo to three occasions, she 
should he hted hv ■asrifieial vwsemina' 
tion only, on confirmation of clinical 
evidence that she is clean. The practice 
of using the bull alternately may spread 
venereal or other miscellaneous types of 
infections. In a composite herd, if a coW 
repeats lo services to a particular bull> 
other bulls may be used alternatively in 
case the cow is found clean. Such a prac^ 
lice will lead to enhance conception 
rale. 

Service should be offered at the most 
appropriate time during the heat 
period, i.e. at the midoestrum to end of 
oestrum. Service done 6 to 12 hours 
after the end of oestrum may result in 
lowered conception rate. Cows which 
are detected on heat during morning 
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hours should be bred the same day dur- 
ing afternoon hours and cows whicli 
show heat during afternoon or evening 
hours should be bred next morning. 

Sires and dams may be of different 
levels of fertility. Howsoever consider- 
ing that the sire is to be mated for large 
number of conceptions, sire of high 
fertility should necessarily be used. 

Well developed licifers may be bred 
at an early age after they have attained 
weight from 230 kg. onwards which they 
usually acquire between 2 to 3 years age 
in Indian breeds on good plane of nu- 
trition. 

In herds where coital infections arc 
prevalent, it is desirable to breed by 
artificial insemination. 

All pregnant cows should be dried off 
two months before calving. They should 
be observed closely during parturition. 
As far as jiossiblc avoid surgical opera- 
tions, tnmsport either by convcpncc or 
on foot and any sucli conditions produc- 
ing stress and fatigue during latter third 
of prcgn-inq’ period. 

111. Nutiutionai. PKAcncts 

Newly born cahes should be handled 
vciy carefully. Aticmion should be paid 
to find if they lui\c rcceivci,! proper 
fcctling ol (o]o»uinn. Cine slumld l>c 
taken to fcal them adcqujicl) during 
giouih jvciiiKl. 


been recorded by Sane cl al (1964) on 
various breeds of draught and milch 
type of cows. 

Pasture grazing decidedly has benefi- 
cial effects on the health of the herd. 

IV. Measures for Sexual He.xltii 
Control 

Care should be taken to eliminate 
venereal infections like Brucellosis, Vib- 
riosis, Trichomoniasis. 

0>ws showing abnormal type of geni- 
tal discliargc, ocstrous periods of fre- 
quent or continuous type, absence of 
oestrus for about 3 months after calving 
or requiring two to three scrsiccs from 
a fertile bull for conception, should all 
be examined by a veterinarian. Uterine 
infections, and oilier diseases or lesions 
of the genital tract if diagnosed early 
arc amicable to treatment. 

C^ows that arc served should be su\> 
jccicd to pregnancy diagnosis at 6 weeks, 
ami ihcrc.aftcr every 60 dajs, to ascertain 
chat there is progressive foetal dcvclop- 
nicJiL Such cviminatious liavc nuny ad- 
vantages to detect if any tow iliai was 
served lus not settled to scrvUcs and .al«» 
whicli Ills not rc|)cjitd to oestrus at re- 
gular JH-Tuxlv. Treatment to inch coui 
it {Mwsiblc to avoid c%f>ciujhurc on iiuiu' 
tcnancc. Cov^s ikhicii uuy not luve set- 
lUd to scivicc but vshith nuv li.isc 
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per rectum in 2 to 3 ueeks tune to find 
if complete involution of the uteius Ins 
occurred Repeat examination after 60 
days should be done to find if the am 
mal IS fit for breeding 

Animal showing inherited defects of 
the reproductive tract or gross patholo 
gical conditions of the genital tract 
should be culled immediately 

In the normal course 1 3 to I 7 scr 
vices per conception or 60% conceptions 
should occur on 1st service and by the 
third service about 90% of the cows 
should remain pregnant on a well 
managed high fertile herd About 5 to 
10% yearly loss of cows is due to icpro 
ductivc failure In case average number 
of services is more than two or if con 
ccption rate on first service goes below 
'50% a veterinarian may be called to 
investigate 

Newly purchased bulls and calves 
should be examined thoroughly their 
previous breeding record should be 
studied carefully Tlic most safest way 
is to purchase virgin heifcis and bulls 
from disease free licrds It is advisable 
to quarantine newly purchased ones for 
some tunc to isccrtain that their genital 
functions arc normal and healthy 

If abortion occurs in cows they should 
be immediately isolated and vctcrina 
nan invited for investigations 

It IS necessary to educate fanners con 
corning breeding hygiene prophylaxis 
detection of heats and maintenance of 
records 

It IS also necessary to employ specialis- 
ed vetennarnn for regular periodical 
dieck up of tlic slock and for control of 
venereal infections and problems arising 
from low fertility, infcriiliiy and sicn 
Iity 
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Chapter 22 


Infectious Infertility 


Infertility is classified according to 
the causal factors. These may be anato- 
mical, functional or infectious. Infec- 
tious infertility is necessarily caused by 
infectious venereal diseases spread more 
rapidly by infected bulls in natural 
breeding or inadvertantly through arti- 
ficial insemination. One of the major 
factors responsible for the dissemination 
of coital or venereal infection is increas- 
ed livestock movement from rural to 
urban areas and vicc-a-versa for milk 
supply pockets and salvage purposes. 
(Fig. SI). 

Reproductive failure ia cattle due to 
infectious infertility results in lowered 
herd fertility rate and accounts for a 
considerable economic loss to dairy 
farmers. The infectious diseases causing 
infertility in cows and buffaloes may be 
grouped into Bacterial, Mycotic, Parasi- 
tic and Viral infections. Repeat breed- 
ing at regular or irregular intervals is a 
characteristic clinical feature of impair- 
ed fertility due to infections. 

Bacterial Infections affecting: 
bovine fertility 

The causative factors of bacterbl in- 
fections include Brucellosis, Vibriosis 
and Leptospirosis. These diseases arc 


mainly transmitted from infected cos^s 
to healthy ones by breeding bulls 
through coitus. Hence, they fall under 
the gi-oup of coital or venereal infec- 
tions. Apart from the coital infections, 
Streptococci, Staphylococci or Corync- 
bacterial infections of the tubular gent* 
talia of cows arc also encountered. The 
latter infections occur in post parturient 
eases when the cervL'c is open and henCe 
arc aptly termed ’Puerperal’ infec- 
tions. 

BRUCELLOSIS 

Synonyms 

Bangs disease, abortus cpizooticus, 
contagious bovine abortion. 

Brucellosis in cows and buffaloes is 
caused by ‘Brucella abortus' and 
essentially manifested at maturity. The 
disease commences in the form of bac- 
teremia which continues in subacute 
and chronic form with organic changes 
of an infiammatory necrotic character 
causing abortion and infertility i^* 
females and pathological changes in tite 
sexual organs of males. 

Incidence 

Brucellosis is prevalent in most of the 
countries of the world where intensive 
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cattle bleeding is pnciiced Saindiiia 
vian countucs Russia C7cchoslo\ ikn 
and Finland hate eradicated the disease 
The incidence of biucellosis has been 
\ariously reported In Great Britain 
according to Ritchie (1962) the mci 
dence was 9 7% in 1950 which atas rc 
duced to 8% in 1956 and 2% m 1957 58 
In Australia Brucellosis existed to the 
tune of 39 6% (in 1960), 8 8% in 
Canada 26 1% in Germany, 2 8% m 
South Rhodesia In Norway the infec 
tion reduced from 30% in 1956 to 0 6% 
in 1964 (Van AVaveren 1965) In Brazil 
the positne reactors gave an inadencc 
of U 92% (Bernabe 1969) The inci 
dence of 25% m 1944 was biought 
down in Denmark to 0 5% by 1957 
(Thomsen 1957) In America the inci 
dence lias been reduced to 2 7% Majo 
nty of the countries have undertaken 
the eradication programme 

EUstoiical background 

Brucellosis in man was first discovered 
by David Bruce m 1887 from patients 
suffenng from Malta fever The chief 
host of the microorganism ivas proved 
to be present in goats milk (Zanirait 
1905) It was in 1896 that Bernard Bang 
and Stribolt discovered the causal agent 
of abortion in bovines as the Bacillus 
abortus later on named as Brucella 
abortus 

Economic importance 

Brucellosis causes heavy economic 
losses of calf crop infertility due to 
placentitis and reduction or total loss 
of milk )ield following abortion or post 
paitunent mctntis wuh delayed involu 
non of uterus There is depression in 
fertility as judged by conception rate 
The secondary infections like bursitis 
arthritis and tcndo-iaginitis necessitate 


slaughter There is a decrease m the 
sale value of these animals The routine 
breeding programme is markedly inter 
fered on account of sterility in males due 
to orchitis epididymitis or seminal vesi 
culitis Enormous losses arc annually 
incurred 

In addition to the above Brucellosis 
lias public health impoitance since con 
sumption of raw milk and otlier pro 
ducts as well as excretions fiom infected 
animals may tiansmxt the disease to 
human 

Etiology 

Brucella abortus are small bacilli 1 2 
microns long and 0 5 micron thick non 
motile and non sporulating sometimes 
occuiring in cocci form Thc> aie Gram 
negative and stain easilj with aniline 
dyes Although the organisms arc aero 
bic they require the presence of CO, for 
optimum growth The growth is profuse 
oil agar or serum agar 

Brucella organisms cannot reproduce 
outside the body and therefore cradica 
tion can be easily accomplished They 
can remain virulent m sterile uterine 
secietion in the mteiior of uterus and 
III deid foetus for months They survive 
better m pelleted semen rather than m 
straws 

They are readily kilkd by sunlight 
usual pasteurisation temperature and 
common disinfectants They survive m 
cool wet places upto 3 months and in 
moist dung even upto 75 days They 
arc easily killed by compressed dung as 
m compost pits They sunivc in dulled 
flesh and chilled milk for weeks or 
months but arc not detected in over 
npt cheese Air temperature of 50® 56®C 
easily kills them in 2 hrs or within 
4 hr m water bath 
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Routes of infection 

In majority of tlic eases, infection oc- 
curs through the alimentary canal, 
through straw, fodder or drinking wa- 
ter contaminated by aborting cows. Less 
often infection may occur through tJie 


genital tract during coitus or by infect- 
ed semen. Infection through intact 
skin wounds or abrasions and wounds 
on teats is also reported. Infection also 
can be spread through conjunctiva. 

(Fig. 82). 
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Fis:. 82. Traasmissioa of Brucellosis. 
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Penod of incubation 

types of incubation periods are 
obscrv ed in Brucellosis The period from 
infection until the positive tilre is 
readied is usually 3045 days Tlie 
period from infection till abortion is 
\ amble depending upon dose, stage 
after calving and stage of pregnancy 

Pathogenesis 

The brucella organism on entering 
the hosts body reach the regional 
lymph nodes (retro pharyngeal or mes 
enteric) leading to lymphadenitis and 
fibrosis Later they enter blood stream 
causing bacteremia with rise in body 
temperature Organisms arc then con 
\eycd to sites of predilection In tlie fc 
male, these arc die supraraaramary 
lymph node, udder, uterus foetus and 
foetal mcmbi'ancs In die male these arc 
testes, epididymis seminal resides and 
regional lymph nodes of reproductive 
tract 

Symptoms 
I Is Tcmales 

In luajonty of affected cows ilit pio 
minciu symptom is abortion or prema 
lure l)inlj if the endometrial lesions arc 
severe but the calf nuy be carried to 
full term or be still born if die lesions 
arc mild Abortion may occur at any 
stage of pregnancy but most commonly 
between 6di to 8ih inondi Studies indi 
cate diat about 50^ abort m the 7lh 
month, 1S% m 8th 15% in the Gth and 
die rest in 3rd, Uh 5th and 9th inondis 

In a dean herd brucellosis is rccog 
niscd by an abortion storm* in whidi 
a large number of animals m various 
stages of pregnancy arc involved High 
cst rate of abortions ocair m second 
ealvers rather dian m heifers Infection 
ilicn readies its maximum peak between 


1 3 years According to Huddleson 
(1943) there is a tendency for the num 
her of abortions to decrease in subse 
quenc years The animals acquire a 
sort of resistance and not many abortions 
occur between 3 7 years This period of 
resistance is followed by another wave 
of abortions with a peak between 7 12 
years and hter subsides to a low level 
Further continuation of the disease de 
pends upon die size of the herd and type 
of replacement 

At the time of impending abortion 
the typical signs of abortion are noticed 
and the foetus is expelled widi mode 
rate signs of labour The udder is swol 
Icn painful and signs of mastitis are 
evident Milk becomes salty 

Very often there is acute metritis with 
foetid dirty grey or brownish red vagi 
nal discharge in varying quantities The 
uterine involution is delayed resulting 
111 chronic metrms and infertility 

Placental lesions arc not uniform The 
maternal caruncles become necrotic and 
haemorrhagic with clumped villi usually 
covered with inflammatory exudate The 
inter cotyledonary areas are frequently 
chickened and opaque The viUv arc 
Uiickcncd distorted, covcicd with yd 
lowish brown, gelatinous fluid, opaque 
and tough with charactcnsuc leathery 
feel Placentitis and adhesions usually 
accompany severe endometritis leading 
to retention of membranes 

Foetus and Foetal McMBRAsrs 

The foetus and foetal membranes arc 
oedematous Foetal membranes may be 
come 1 0 cm or so m thickness Eutenns 
III foetus may be observed suggesting 
the swallowing of amniotic fluid The 
l>ody cavities contain sanguinous fluid 
Fhc abonusal contents arc very turbid, 
lemon yellow m colour with flakei 
Pneumonia m lungs is typical 



II. Ln Males 

The testes arc often involved and 
acute orchitis sets in togctlicr with 
fever and loss of appetite. The testicles 
are swollen, painful, hot and doughy, 
the bull may refuse to mount on account 
of pain. The animal becomes sub-fertile 
or sterile due to tliermal degeneration 
of seminal epithelium. In a certain 
number of cases increased libido may 
be observed possibly due to increased 
andtogen production. In die initial 
stages semen contains high concentra* 
dons of spermatozoa but no motility. 
Later die leucocytes appear in die 
semen, flakes may be observed and it 
may be brick red in colour. 

In chronic cases tlie pain subsides 
and the testicle becomes flbrotic, seque^ 
strisation, hard and atrophic. Abscesses, 
sequestrisation and sloughing of the 
testides may occur. Bleeding often 
occurs in the saotal sac and the testicle 
undergoes pressure atrophy follo^ved by 
necrosis. 

Seminal vesicles are usually the first 
to be affected. Palpation of these on 
rectal examination is very painful. 
Acute stage is followed by chronic stage 
with considerable fibrotic induration. 

Bovine infertility due 
to Brucellosis 

Brucella abortus itself is not likely to 
cause infertility as these organisms are 
not present in non-pregnant uterus and 
are already voided witliin two raonilis 
folloiving abortion or parturidon. De- 
layed involution of uterus with retained 
afterbirdi rvhich is common in brucel- 
losis results in puerperal metritis due to 
sccondar)' bacterial infection. Subse- 
quently, chronic endometrids and 
o\'aro-bursal adhesions may result. Thus 
the main cause of infertility in brucello- 
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sis seems to be post-parturient puerperal 
infections. The transmission of Brucel- 
losis as a coital infection from infected 
bulls to healthy susceptible cows by 
natural service has not been demon- 
strated in controlled experiments 
(Roberts, 1956). However, intra-uterine 
insemination with infected semen may 
transmit infection. 

Diagnosis 

Brucellosis can be tentatively diag- 
nosed by d>e history of abortion storms, 
localised symptoms of joints in male 
and female, signs of impending abortion, 
seminal vesiculitis and appearance of 
foetus and foetal membranes in female 
and orchitis in the male. However, the 
clinical diagnosis must be confirmed by 
bacteriological and serological examina- 
tion. 

Microscopic examination of the 
smears prepared from uterine and vagi- 
nal discharges, foetal membranes, pla- 
centa, effusions from foetal body cavi- 
ties, abomasal contents, duodenum, 
lungs, spleen, bone marrow of foetus, 
abscesses from male genital tract-testis, 
epididymis, semen; milk from infected 
coAv and fluid from hygroma, u-hen 
stained with carbol fuchsin reveal the 
oiganisms. Cotyledon impression smears 
from aborted placenta, stained willi 
saffron stain can also be recorded. 

Inoculation of tlie above material in 
llle guinea pigs confirms the disease. 
Pure cultures firom the above material 
can be obtained on agar or serum agar 
with 10% CO, at 37“ C. 

Initially pooled milk sample trom a 
herd is subjected to ABR test to detect 
presence of infection in the herd- If the 
test is positive all the animals in the 
ha:d are tested by quick blood aggluti- 
nation test and sera from positise rcac- 
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tors are further subjected to tube agglu- 
tination test for confirmation. 

Treatm^t: 

Brucellosis in animals is difficult to 
cure. Once the organisms are located in 
the uterus their multiplication cannot 
be prevented by medical treatment. 
Treatment is costly, lengthy and rarely 
successful. Symptomatic treatment 
should be carried out in an aborting 
animal and no curative treatment is 
done to the bull suffering from orchitis. 

Control measures 

Isolation of all aborting and brucella 
positive parturient animals from a week 
prior to and a fortnight following partu- 
rition is essential. Disposal of aborted 
foetus, placenta, bedding soiled with 
uterine discliargcs, far away from the 
farm followed by thorough scrubbing, 
cleansing and disinfection of the cow 
byre witli standard disinfectants are 
mdiated. Positive reactors be segregat- 
ed. Cows should be bred to known non- 
reacting bulls only, cither naturally or 
by A.I. Eradication from a herd should 
be practiced wlien the disease becomes 
quiescent with an incidence of not more 
than 5 to 10% brucella positive reactors. 

Calf-hood vaccination witli cotton 
strain-19 has helped in considerable 
reduction of losses from Bang’s disease. 
Stram-19 is also useful in proieciinc 
dean herds from adjacent sources of 
infection. This vaccine is to be used on 
female calves G to 9 montlis of age in 
whidi It brings about a febrile reaction 
and a low blood agglutination tiirc 
which slowly diminishes as the Iicifcr 
reaches breeding age. Normally bull 
calves arc not raccinated as ihc vaccincal 
tiirc may result in rejection of an other- 
wise hcaliliy bull from breeding pur- 


poses or A.I. Vaccination of adult cows 
is accompanied by moderate pyrexia for 
1 to 4 days ^vith loss of appetite and 
reduction in milk yield. More systema- 
tic severe reactions sometimes occur 
with serious interference in milk yield 
in subsequent period of lactation. Seve- 
ral countries experienced difficulties due 
to the use of strain 19 adult vaccina- 
tions, the persistant titres interfering 
seriously with the determination of herd 
status and with tests for eradication 
purposes as methods of distinguishing 
vaccineal titres from otliers are not fully 
at^ilable. However, these hazards can 
be overcome by the use of vaccine — 
McEvan’s 45/20 strain (McEvan, 1955). 
Duphavac N.A. vaccine can similarly 
be used. Herd can be considered free 
from brucella infection after every ani- 
mal has passed ttvo examinations of 
milk and blood (serum) with an interval 
of not less than six months. Brucellosis 
is communicable from animals to man. 
Drinking raw milk of carrier cows, buf- 
faloes and goats is the common cause of 
infection. It is also a professional haz- 
ard (disease) of veterinarians, butcliers 
and livestock workers who are likely to 
ratdi^ brucella infection through con- 
junctiva or skin. The veterinarian gets 
the infection while removing retained 
placenta or while handling cases of abor- 
tion or dystokia of infected animak. 
Symptoms appear after 1 to 3 weeks of 
incubation period and consist of un- 
dulcnt fever, headache, irritability and 
aij^c. Neuralgic symptoms, artliiritis, 
orchitis and epididymitis may occur. 
Combination tlicrapy of aurcomydn 
and sircpiomydn gives better results. 
Preventive measures such as use of pro- 
tective clothing for gy-naccological exa- 
mination, thorough disinfection of the 
nibbcr aprons, gloves and hands after 
handling infective material should be 
practisecE 
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It is advisable to maintain a herd by 
its own progeny i.e. arrange to have 
own replacements. New purdiases 
should be done from clean herds. The 
purchased animals should be isolated 
until proved negative. Home-bred bull 
or the one from clean herds should be 
used for service or for A.I. Grazing at 
common pastures should be avoided. 
Movement of cattle population should 
be restricted. Herd should be kept 
under regular blood testing programme 
if the incidence is high and under ABR 
testing if the incidence is low. Elimina- 
tion of reservoirs and vectors of the dis- 
ease (dogs, foxes etc.) should be the 
aim. Avoid feeding of contaminated 
feeds and drinking tvaicr. The first jets 
of milk should not be dropped on floor 
but be collected separately and destroy- 
ed. Carcases of infected animals should 
be handled with care. Rail wagons and 
road trucks used for transport of ani- 
mals should be thoroughly disinfected, 

VIBRIOSIS 

Bovine genital vibriosis is a venereal 
disease of cattle caused by Vibrio foetus 
and characterised by infertility, delayed 
return to heat or irregular oestrous 
cycles, early embryonic death and abor- 
tion. Vibriosis is reported from most of 
the countries. 

Genital vibriosis causes great indivi- 
dual and national economic losses due 
to abortion, repeat breeding, reduction 
in milk yield due to lengthened calving 
intervals in adult cows and delayed first 
calvings in heifers. Infected bulls may 
cause serious damage through wide- 
spread use cither by natural service or 
A.I. 

History and Incidence 

McFad>can and Stockman (1909, 1913) 
reported cases of abortion in sheep and 


cattle from Great Britain. Smith (1918, 
1919 and 1923), Smith and Taylor 
(1919), Smith et al, (1920) and Smith 
and Orcutt (1927) published a series of 
papers dealing with the morphology, 
cultural characters and serology of 
vibrio foetus and its pathogenicity in 
cattle. Plastridge et al, (1947) observed 
that besides causing abortion, Vibrio 
foetus infection in cows was associated 
with infertility and that the breeding 
bull may get infected and spread the 
disease. Sjollema et al (1949), Stegenga 
(1950) and Terpstra and Eisma (1951) 
reported a form of enzootic sterility in 
cattle in Holland caused by Vibrio 
foetus. Since then genital vibriosis has 
been generally recognised as a major 
cause of reduced breeding efficiency in 
cattle causing severe economic losses. 
The literature on bovine vibriosis is 
reviewed by Plastridge et al (1951), 
Adler et al (1952), Lawson and Mac- 
Kinnon (1952), Plastridge et al (1955), 
McEntee (1958) and Kaikini (1960). 

Vibriosis has a ivorld 'U'idc distribu- 
tion. Its widespread prevalence in the 
U.S.A. was reported by Asdell (1952). 

It is also widely distributed in Europe. 
England, Germany, Sweden, Denmark, 
Holland and Nonvay have extensively 
reported infectious infertility due to 
Vibrio foetus. 

Olson (1946) and Lagerlof and Banc 
(1951) showed that vibrio foetus was an 
active cause of bovine infertility in 
Sweden. IV^atson (1952) reported an 
outbreak of vibriosis in an A.I. station 
at Hongkong. Vibriosis was reported 
from Union of South Africa (\'an Rons- 
burg, 1954) and in Australia by Rickard- 
BcU (1954). Lawson (1954) and Hignctt 
(1956} estimated that vibrio foetus in- 
fection alone or in comhinaiioa with 
other factors causes about 50% of the 
herd infertility in United Kinsdom. 
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Piastridge (1956) eslimaied tliat in the 
U.S.A. the loss from a reduced calf aop 
and milk yield u*as 137,734,000 dollars 
annually. Pamaik ct al (1957, 1958) re- 
porlcd the presence of vibrionic infec- 
tion in cattle and buffaloes in Bombay 
Slate (India). Lundgren (1958) reported 
the presence of vibrio foetus from tlie 
breeding farms in Egypt (U.A.R.). 
Settergren and Sodcrlind (1966) dur- 
ing the course of their investigations on 
infectious infertility diseases in India 
isolated V. foetus from 2 bulls and 3 
cous out of 272 preputial samples from 
bulb and 121 cervicovaginal mucus 
samples from cows. Of the 1413 cervico 
taginal muats samples from 6 different 
States in India, 125 proved positive for 
vibriosis by mucus agglutination test 

Etiology 

V. foetus is a gram negative bacterium, 
comma or S shaped rods varying in 
length from 1.5*5 microns and in 
breadth from 0.2 to 0.3 miaons. It b 
motile. Commonly 3 serotypes of V. 
foetus arc obsened viz. V, foetus vcnc- 
rcalb causing infertility in bovincs but 
seldom sterility. V. foetus intcstinalis. 
a natural inhabitant of intestines of 
cattle, sheep and pigs which sometimes 
imadej pregnant uterus causing abor- 
tion, and V. foetus bubuUis b sapro- 
ph>ic, occasiorwlly pathogenic. 

V. foetus can be grown in liquid 
media e g., 'riiiol medium (Dtfco) which 
contains 0.3-0.5^ agar and a reducing 
substance. 

V'. foetus is highly suKCptiblc to 
light, diying and other adserse inffu* 
cnees, 

Infcctiuti it generally iranunittcd by 
coitus fiom cow to bull and sice versa. 
.*'j>oradic coh-v of infrcijon In }oung 
aninub suggest ttaminkuon by other 


routes. Infected semen diluted and 
stored at 5‘’C or even deep frozen, is 
capable of transmitting vibriosis to 
COW'S. Indirect transmission may occur 
between bulb at A.I. Centre through 
artificial vagina. Vibriosis is usually 
spread citlicr by natural service wdtli 
vibrio infected bulls or by artificial in- 
semination with infected semen from 
carrier bulls. Piastridge ct al (1955) 
tried to establish infection by (a) Vulrar 
exposure and (b) by swabbing the cer- 
vix with viable vibrio foetus organisms. 
The results were positive in the second 
method whereas it was variable in the 
first. Van Rensburg (1954) sounded the 
possibility of mechanical transmission 
by insect vectors, though the root of in- 
fection is confined to Uic genital tract. 
LagerloE and Bane (1951) opined the 
possibility of bull to bull infection in 
artificial insemination centres due to 
poor hygienic and managcmental condi* 
lions. McEntcc et al (1951-56) also made 
similar observations. Adler (1957) pre- 
sented evidence regarding the spread of 
vibriosis from one bull to another in 
artifici.il breeding studs. 

Susceptibility 

Vibrio foetus is knovvn to be patho- 
genic for cattle sheep, goats, pregnant 
guinea pigs, hamsters and possibly man. 
Mature cows .and heifer’s not previously 
exposed are susceptible. 

Symptoms 
In tjie Ff-male 

At the onset of disease, vaginal mu- 
cosa appears red and v.ig>niii5 with in- 
crcasctl secretion is observed. Terpstra 
(1953) obsened .r mild vaginitis of 
brief duration in some cows following 
scnicc of .in infected bull. The muan 
may I;c cic.ir, cloudy or piindcm. This 
may Usi for 3-1 montlw. It causes low 
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grade or mild endometritis and salphi* 
gitis without any detectable changes on 
rectal examination. The animal repeats 
to oestrus due mostly to early embryo- 
nic death, on account of changes induced 
in the genital tract. The oestrous cycles 
become irregular. This type of inferti- 
lity is characteristic of V. foetus (venc- 
realis) infection. The infection in the 
female is usually self limiting. 

In pregnant cows, early abortions due 
to V. foetus (intestinalis) upto the 4th 
month of gestation are common. In 
abortions occurring after tlic 5th month, 
foetal membranes may be retained. 
Abortion rate is usually lo\^. According 
to Moore (1950), V. foetus infection is 
primarily a disease of foetal membranes 
and the foetus suffers secondarily from 
the gradually increasing interference 
with the placental circulation. Aborted 
foetus may show oedema of the sub- 
cutaneous tissue and haemorrhagic effu- 
sions in thoracic and abdominal cavi- 
ties. Stomach content becomes thick, 
yellowish, grey coloured or cloudy with 
flaky exudate; normally it is colourless, 
viscid and translucent. 

In the Male 

Vibrio foetus organisms are located 
in the prepuce of infected bulls. No 
pathogenic lesions seem to be produced 
in the prepuce and penis although there 
is pennanent infection of the prepuce. 
Various rvorkers have reported tiic re- 
cover)' of V. foetus from preputial 
tvashings anti semen of infected bulls. 
V. foetus infection docs not seem to 
invade die male oigans bc)ond c.\iemal 
genitalia. 

Diagnosis 

\^riosis may be suspected cither due 
to early abortions or an inaeasing num- 
ber of aninuls haNing irregular oestrous 


cycles and repeat breeders in a herd. 
Less than 12% of infected cattle abort 
macroscopic foetuses, whereas, in the 
remaining cases early embryonic morta- 
lity results in which the only character- 
istic symptom' is constant repeat 
breeding (PJastridge et al, 1951). 

Diagnosis of Vibriosis on a herd 
basis can be done by testing the vaginal 
mucus of the cotvs and heifers of the 
entire suspected herd. The vaginal 
mucus gives a positive agglutination 
reaction to V. foetus antigen in about 
40 to 80 days foilotving exposure to the 
infection and the titre persists for about 
7 months. Mucus samples may be taken 
from heifers tvhich have been bred to 
suspected carrier bulls 2 months 
follotving the service. 

Accurate diagnosis can be made 
cither by isolating the organisms from 
suspected material collected from the 
infected animals or by means of specific 
serological tests. The former is appli- 
cable to boUr bulls and cows whereas 
the latter can be directly applied to the 
females only and indirectly in bulls 
after test mating of clean heifers. 

I. Bacteriological Exami.vation of 
Suspected Materlil i.n the Cow 
AND Heifer 

Materials to be examined are abort- 
ed foetuses, placenta and mucus mate- 
rial from the \-agina. Foetal stoxnacii 
(abomoasal) contents. lung tissue or 
amniotic fluid are also used. Suspen- 
sions (O.OI and 0-1 ml.) are inoculated 
into suitable culture media. Bovine 
blood agar or modified PUstridge 
medium may be used for primary iso- 
lation. whereas for maintenance of 
stock cultures, the bovine blood a.^r or 
peptone broth an be used. Caltuzes 
arc incubated at 37*C in an atmosphere 
of 1020% COi for 3 dajs and then 
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cxaminctT for suspicious colonies V 
foetus colonics arc shin>, pale gray, 
scmi innsluccnt, nattened conical small 
and laigc ones are often seen on the 
snmc phtc Use of millipore filters (0 65 
microns) pre\cnts tlic contaminants 

A liquid mount is prepared and 
examined under a phase contrast micro 
scope for Vibrio and Trichomonads and 
under a dark field microscope for 
I cptospinc Freshly prepared smears 
stained with dilute aqueous fuclisin on 
microscopic examination will re^eal the 
comma forms of V foetus but tlie most 
commonly seen arc those ivhicli resem 
ble the artist's flying seagull Longer 
organisms with several convolutions 
arc seen frequendy 

Cultural methods arc not \cry ac 
curate in detecting V foetus infection 
m the ccrvico vaginal mucus bull 
semen and preputial washings primarily 
bcausc such material often contains 
saprophytic bactena which overgrow 
tile culture media 

Vaginal mucus for bacteriological 
examination should be collected at 
oestrus Mucus taken between 7 21 days 
after first exposure to infection is also 
hkcly to be positive This fact is utilis 
cd for the diagnosis of infection m bulls 
following the test mating of heifers 

II Serological Examinahon of 
SuspEcrrtD Material 
(i) Blood semm agglulitialion lest 
Majority of cows aborting due to Vibno- 
sis give significant litres at the unic of 
abortion and for a fortnight ihcrcaficr 
A negative litre at the time of abortion 
docs not necessarily rule out V foetus 
as the causal factor Pcrsistancc of 
significant litre in scrum following 
vibrionic abortion is usually of a short 
diiniion as compared to Brucellosis 
Plastndgc and ^\illiams (19J8) found 


iliat 87% of 31 cows were positive at 
the time of abortion whereas of 27 that 
were retested about 3 months after 
abortion only 37% were positive 

This test has a very limited diagnos 
tic value and therefore is not satis- 
factory in Its practical application 

(ii) Cerutco Vaginal Mucus Aggluti 
nation test (CVMA) Fins test is 
regarded as a very reliable test Mucus 
agglutinins appear at a varying period 
after first exposure 24 to 76 days and 
they may persist for 3 to 10 months and 
in some cases upto 30 months Some 
cows may remain as reactois for life 
time Samples should not be taken 
earlier than 5 weeks after infection 
Speamens collected during oestrus usu 
ally give negative results though tlicsc 
animals may be positive at other stages 
of ocstrous cycle The agglutinin litre 
in dironic cases is reduced 

Stegenga and Terpstra (1949) first re 
ported the presence of V foetus agglu 
tinms in the vaginal mucus of cows in 
herds affected with En/ootic sterility 
in Holland Later Ferpstra and Eisma 
(1951) showed vibriosis to be tlie cause 
of Enzootic sterility and dcsciibcd the 
cervico vaginal mucus agglutination test 
and the pipette method of collecting the 
mucus The pipette consists of a 50 cm 
long glass tube slightly bent at 10 cm 
from one end It is inserted in the 
vagina and the mucus from near the 
cervix IS drawn into the tube The 
pipette IS scaled after withdrawal and 
sent to the laboratory for examinations 

Szabo (1951) used a tampon placed m 
vagina to absorb mucus Plastndge ct al 
(1951 53) and Hughes (1953) used this 
method in USA Boyd and Lagerlof 
(1931) compared both the pipette and 
tampon methods and showed that tlicsc 
arc essentially alike 
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Boyd (1955) in liis extensive field in- 
vestigation on bovine genital vibriosis 
covering 8,000 cattle in 105 Dairy herds 
in Sweden, used the tampon method for 
collection of vaginal mucus. Over 
20,000 samples of vaginal mucus from 
near the cervix were collected and 
studied for this investigation. Tampon 
method seems to be ideal for routine 
vibrionic detection work due to its 
simplicity in field and laboratory 
operations. The apparatus consists of a 
tube in which is placed the tampon 
with a string attached together with a 
plunger. A gauze 10 x 7 cm. and 
weighing approximately 1 gm. is folded 
to form a tampon about 8 cm. long, 
bound at one end by a 65 cm. fine 
strong string. Aluminium tube 45 cm. 
long with an outer diameter 1.5 cm. and 
inner diameter 1.3 cm. is used. The 
plunger is a rounded wooden or metal 
piece, 50 cm. long. The apparatus is 
packed in strong paper and maintained 
in dry heat at 120*0 for one hour.* 

The tampon is inserted in tlic vagina 
in close proximity of the os uterus and 
retained there for 15 minutes where it 
absorbs tlic mucus and thereafter it is 
withdrawn. On witlidrawal, it Is put iti 
a labelled wide mouth glass bottle and 
taken to the laboralor)'. Storing the 
samples upio 4 days at low temperature 
( + 5*C) has no app,arcnt deleterious 
effect. 

In the laboratory 7 ml. physiological 
.saline is added to each sample for ex- 
traction and left in (he refrigerator 
(4*C) o\erniglu. Next morning the 
liquid pressed out from Uic tampon is 
usctl as a test fluid for a^luiinaiion 
test with V. foetus antigen. Complete 
agglutination at any dilution is regard- 
c<l as jKuiiitc of tibriasts. 

The result of the mucus agglutina- 
tion test indicates tJut the indisidua! 


animal has been infected with V. foetu.s 
in the genital tract. It does not however 
indicate the presence or absence of 
active infection. 

In the male 

In the bull, an accurate diagnosis of 
V. foetus infection can be made by the 
isolation of the organism from semen, 
preputial tvashings or both or from 
vaginal or uterine biopsies from heifers 
exposed by mating with infected bulls. 

Direct Cultural Examination 

Semen is collected by properly steriliz- 
ed artificial vagina. Preputial W’ashing.s 
arc taken after the semen ejaculate is 
collected. 75 ml. of broth adjusted to 
PH 7 or a medium containing Thiogly- 
colatc to whidi antibiotics are added to 
inhibit growth of saprophytes, is useful 
for obtaining the preputial washing. 
Tlie broth solution is put in the prepu- 
tial cavity, the preputial opening closed 
tightly, the entire penile region briskly 
and properly massaged for 10 to 15 
limes and the solution re-syphoned in 
the sterile bottle which is then sealed, 
labelled and sent to the laboratory for 
detailed cultural tests. 

V. foetus colonies may be obtained 
from heavily contaminated semen sam- 
ples and preputial washing by using 
ordinary’ blood agar plates containing 
0.0!% Alkylaryl suIpfioiLiic (Santo- 
mersc) attd 0.5% Acsulin. 

Test .Mati.ng of Heifers 

In this method. V. foetus organisms 
arc recovered from sexually nuiured 
titaiden heifers mated to suqxrctcd 
bulls. Three to four days prior to the 
test uiattng. tiwuc biopsy samples from 
the cervLx and posterior part of the 
utems of the heifers are obtained by 
using Folmcr Nielson Curate. Tkoc 
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arc inocuhted m the media for culture 
and should pro\c negative or tlic Iicifei 
Is discarded The selected heifer is then 
lest mated to the bull or inseminated 
uidi semen to which the preputial 
washings have been added Further 
biopsy samples aie collected initnlly 2 
to 4 da)S after mating or insemination 
and subsequently at 3 to 4 dajs intervals 
and inoculated in the cultural media 
Negative cultuies fiom 4 samples are re 
garded as an evidence of absence of V 
foetus infection anB the heifer may be 
leuscd for testing another bull Si\ 
negative biopsies widiin a period of 3 
weeks indicate absence of V foetus 
infection in the bull 

Control of genital vibnosis 

Control of vibriosis is based on (i) ns 
primary diagnosis and continued obscr 
vaiions (ii) Its transmission and course 
to prevent furtlicr spread (in) ihcrapcu 
tic means to limit the number o! infect 
cd animals and reduce the losses 

Prevention 

Prevention is better than cure and to 
achieve this strict hygienic piecautions 
arc necessary Prevention is easily ac 
coraphshed where artificial mscmina 
lion with semen from bulls known to 
be free from vibrio foetus infection is 
practised 

Vibriosis can be prevented to a ccr 
lam extent by purchase of bulb which 
arc free from infection or tliose which 
never served before or the one which 
has sened the virgin heifers onl) The 
bull should be test mated to virgin 
heifers and introduced m the herd only 
when found negative or when proved 
negative b) cultural tests 

Infected females sliould be isolated 
and it IS desirable not to breed them 


naturall) The) may be bred by A I 
under strict h)gicnic precautions Clean 
females ma) be bred naturally or by 
AI 

Vaccination 

Vaccination has been tried by many 
woikers Plastridge et al (1951), 
Bcckenhaner (1967), Clark (1967), 
Lincoln and Tyout (1967) There is a 
vaccine of the killed cells of V foetus 
in mineral oil available for heifers The 
vaccine is administered 2 to 3 months 
pi 101 to maturity There is limited in 
formation about vaccination of cows 
and bulls 

Treatment 

Treatment of the male and female 
stock with strepio peniallin or any 
other broad spectrum antibiotic is not 
very reliable and it is dangerous to 
inamtam such animals m the herd, 
pauicularly vs here natural service is m 
vogue Such animals should therefore, 
be culled 

TRICHOMONIASIS 

Trichomoniasis is an incidious venere 
a! disease of cattle characterised by early 
abortion pyometra and infertility and 
caused by a protozoon paiasite. Tricho- 
monas foetus transmitted to cows by 
infected bulls 

History 

The disease was first described by 
Kunstlcr in France in 1888 in a cow 
Mazzanli (1900) is credited for its dis 
covery in the genital tract of a slaugh 
tered cow and a heifer Emmerson 
(1932) first reported tnehoraonads m the 
fresh vaginal smears of tv^o sterile cows 
from Pennsylvania, USA 
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Incidence 

Bovine genital tricliomoniasis is re- 
ported from U.S.A., U.K. most of 
the continental countries including 
U.S.S.R., Scandinavia and India. In 
India for the first time^ Ray et al (1956) 
detected the occurrence of a Trichomo- 
nad flagellate bearing a dose re- 
semblance to Trichomonas foetus. Das et 
al (1956) described the occurrence in 
Bengal of Trichomonas infection in 
co^^'S suffering from severe vaginitis. 
Later in Bihar, Ishaque and Kuppu- 
swanii (1957) detected trichomonads 
indistinguishable from Trichomonas 
foetus in the vaginal discharge of a cow 
suffering from pyometra. 

Morgan (1944) and Morgan and 
Winicky (1942), in a study of 560 and 
1577 bovine uteri from abattoir record- 
ed the incidence as 1.4% and 0.95% 
respectively. 

Settergren and Sodcrlind (1966 a and 
b) during their investigations m India 


on infectious infertility diseases in 
bovines, examined 293 samples from 
253 bulls and 40 cows at Bombay and 
Bangalore for evidence of infection of 
Trichomonas foetus. Their findings were 
negative. 

Etiology 

Trichomonas foetus is a flagellated 
protozoon having a pyriform or fusi- 
form shape ^vith three small flagella 
located at its cranial end and an un- 
dulating membrane extending along 
its body length terminating in a single 
caudal flagellum. It varies from 10-25 
microns in length and 5-10 microns in 
width. In fresh preparations, the 
organism is actively motile with a jerk- 
ing, twisting, spiral and erratic type of 
movement. It apparently multiplies by 
binary fission (iNIorgan, 1948). 

Pathogensls 

Tridhomoniasis is essentially spread 
only vcncreally (Fig. 83). Trichomonas 
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foetus produces no pathogenic cifects in 
die bull but is found as commensal in 
die prepuce. Hammond and Bardett 
(1943) recorded that T. foetus organ- 
isms are much more numerous on the 
glans penis except galea glandis, al- 
though they are present all over the 
penile and preputial mucosa. fiiTection 
in the bull is usually permanent. 

In the cow, the vagina is infected ini- 
tially for 2 to 3 weeks without any well- 
marked vaginitis and Trichomonads 
invade the uterus during the period 
causing endometritis. The infection 
cannot prevent conception at initial 
exposure since the incubation period of 
Trichomoniasis is wider than the time 
required for the fertilised ovum to des- 
cend to the uterus. If conception occuis, 
the pregnancy is tenuinated at an early 
stage on account of endometritis. In 
other cases tlic gestation may continue 
for longer periods resulting either (!) 
in abortion most commonly at about 4 
months or (2) the foetus m.ay die in 
utero, become macerated icsuliing in 
pyomclra. The stage at which preg- 
nancy is terminated depends on the 
level of infection and the degree of spe- 
cific rcsistcnce to infection. Spontane- 
ous recovery occurs either at abortion, 
parturition or at the next oestrus 
period. Laing and D.iy (1917) obsers ed 
that the T. foetus is cipablc of perman- 
ent colonisation in the uterus only 
during the lime when a functional 
corpus Intcum is present in the ovary 
viz. during diocsirus, pregnancy and 
p)omctra. 

Symptoms 
In Females 

The primary site of T. foetus infec- 
tion U the bovine uterus. The cenisc 
may aUo become iiuoUcd. 'I'hc uterine 
infections arc ch.iractcriscd by low 


grade endometritis, abortion or pyomc- 
tra. 

Symptoms of trichomoniasis in the 
cow vary from slight disturbances of the 
genital tract to those of severe infection. 
Normally within 24 hours' following 
service by an infected bull, the vulva 
and vagina may become reddened and 
swollen accompanied by vaginal dis- 
charge. Between the 3rd and 9th day 
after service, the vagina becomes inflam- 
ined with increased mucopurulent 
vaginal discharge, which may be dear 
or cloudy containing white or yellow 
pus flakes. The discharge accumulates 
mostly in the fornix vaginae. 

In acute vaginitis, there are haemor- 
rhagic papules around tlie clitoris and 
the lateral walls of the vagina arc in- 
flammed with a marked proliferation 
of die surface lymphoid follicles. There 
is a characteristic raspy rough nodular 
suifacc of tile vaginal mucosa. Accord- 
ing to Fincher (1936) and Hopper 
(1941) this is a characteristic lesion of 
trichomoniasis. Hoitfcvcr, the nodules 
arc very fine and may go undetected un- 
less they arc seardicd carefully on the 
vaginal wall just behind the external os. 
Low grade v.iginal infections may clear 
up spontaneously and quite rarely they 
remain as carrier cows (Morgan, 1948). 
Infection of the uterus leads to a low 
grade endometritis accompanied by 
uterine, cervical and vaginal catarrah 
with intennittant or continuous dis- 
charge. The ocstrous cyde may be irre- 
gular Rut majority of the cases come on 
heal at regular three weekly intcrv’als. 
Such cases may conceive and calvc 
nonnally resulting in spontaneous re- 
cover)'. On the other h.ind. some' cows 
may develop chronic purulent endome- 
tritis and pyomctni which render them 
permanently sterile. Repeat breeding, 
delayed conception and vagin.il dis- 
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charge arc the clinical symptoms — in 
such cases. If conception, takes place, 
early abortion may occur. Late abor- 
tions arc very rare. Abortion may occur 
unnoticed following which the animal 
comes in heat, which is very often the 
first sign of trichomoniasis. 

Pyoinctra develops due to early iiura* 
uterine death of the foetus as a result of 
T. foetus infection ^v’ith retention of 
corpus leutum and cervical seal of preg- 
nancy. The foetus is not expelled but 
becomes macerated. There may be a 
slow escape of purulent discharge from 
the uterus when the animal is in 
recumbent position. The discharge is 
thin and grayish tWiice in colour and 
almost odourless. The quantity of fluid 
may range to a few mililitre to 20 gal- 
lons with a pyometra persisting for over 
2 years in some cases. If the case is 
treated in time and the fluid drained in 
a reasonable period, the cow may con- 
ceive later on. In most cases however, 
uterine mucosa is much damaged ren- 
dering the animal permanently sterile. 

In Males 

In bulls no symptoms arc seen (Laing, 
1957). Infected bulls may appear normal 
with or witliout lowered fertility de- 
pending upon whether they arc being 
bred ^rith susceptible or resistent cows. 
Ordinarily, the spermatogenesis, viabili- 
ty and fertility of the sperm is not re- 
tarded by tridiomonad infection. Some 
workers have reported inflammation 
and a swelling of the prepuce with small 
nodules similar to tlic s’aginiiis des- 
cribed in the cows and accompanied by 
a mucopurulent discharge. This stage 
of acute inflammation xisually subsides 
after a fortnight but the organisms may 
still be harboured in lire preputial ca- 
vity, urethra, testicle and seminal vesi- 
cles and voided in the semen. In chronic 


cases, bulls may develop orchitis and 
are unable to serve. In some trichomonad 
infected bulls, Breacher and Haffengart- 
ner (1933) reported severe balanitis and 
balanoposthitis. 

Diagnosis 

Trichomoniasis can be diagnosed by 
the demonstration of Trichomonads 
particularly during the second week 
following exposure to T. foetus infection. 
Likewise, T. foetus organisms may also 
be recovered from cases of open pyome- 
tra with purulent uterine discharge. 
Mucopurulent discharge and discliarge 
containing flakes of pus invariably con- 
tain trichomonads. Material can be 
collected from the allantoic and amnio- 
tic sacs or foetal stomach in cases of 
fresh abortions. A positive diagnosis of 
bovine trichomoniasis essentially de- 
pends on the demonstration of living,- 
motile, T. foetus flagellates either in 
the genital exudate of infected animals 
or fluid and stomadi contents from in- 
fected foetuses. 

Tviefiomonaefs can he recovered from 
the prepuce of tiic infected bull by col- 
lection of preputial washings or puru- 
lent discharge from the prepuce with a 
sterile cotton swab. However repeated 
examinations must be made before giv- 
ing negative results. Test mating with 
maiden heifers followed by search for tri- 
choraonads in their vaginal discharge a 
fortnight later or mucus agglutination 
test be carried out in bulls. In either 
case, material for microscopic examina- 
tion should be examined immediately 
after obtaining it or within a period of 
•f hours after bringing it to a tempera- 
ture of 37®C by incubation or uic of a 
warm stage. Mucus for agglutination 
test should be obtained during dloes- 
irum when ii is scanty, rather thick and 
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opalescent In about 45 to 65 days £ol 
lowing infection the agglutinins begin 
to dcielop in tlie \agmal mucus 

Treatment 

Cows that hiNe aborted eaily during 
the gestation period should be treat 
ed witli die antibiotics — intm 
uterine In positi\c females die treat 
ment to the genital tract is on the same 
lines as that adtocated for pyometra 
The use of bioid spectrum antibioucs is 
indicated However die results are un 
certain The affected animals may act 
IS carriers for indefinite period If not 
culled these animals may be scgicgatcd 
treated and bred only by A I 

The affected hulls may be treated 
with broad spectrum antibiotics infused 
through die prepuce Only bulls of cx 
ccptional value should be treated and 
reused only after they arc proved nega 
tivc to strict diagnostic tests 

Prevention and control 

^Vs Tridiomomasis is spread venereal 
Ij it IS essential that all breeding bulls 
should be subjected to vigorous andro 
logical examination periodically and 
certified free from coital infections in 
eluding trichomonad infection In case 
of A I bull this should be scrupulously 
observed to avoid any possible dissemi 
nation of infection dirough an infected 
or carrier bull Due to the variations in 
the production of agglutinins by infect 
cd cows mucus agglutination test is ap- 
plicable only on a herd basis 

Premium bulls pose a special problem 
as u IS mi]K)ssiblc to control the various 
types of cows presented for service by 
such bulls Miaoscopic examination of 
preputial material for the presence of 
the nagcUaics combined with further 
cultural examination is recommended 


Use of separate stenlised artificial 
vagina foi collection of semen for eacli 
bull IS recommended Effective control 
can be established by the following 
metliods 

1 Elimination of infected bulls 
from tlie herd 

2 Breeding in large herds must be 
done by artificial insemination 
using semen from clean bulls 

3 Clean bulls must not be used for 
natural service or any cow or 
heifer ever bred to an infected 
bull 

I Good breeding pcifonnanc© m 
cows IS not a definite evidence of 
freedom from trichomonad infec 
non 

5 Maintenance of accurate service 
registers for bulls and cows 

6 Examine all mature females 
winch have had any chance of 
infection or are suspected for any 
reason 

7 Suspend all other services for 6 to 
8 weeks 

8 All infected bulls and cows may 
be segregated and culled 

9 Examine all cows before service 

leptospirosis 

Leptospirosis IS caused by Leptospira 
pomona L camcola I icierohacmor 
rhagica and L hebdoraadis In cattle 
the disease is characterised by an acute 
febrile condition (103° 107°!^ with ra 
pit! lysis of icd blood cells resulting in 
jaundice hacmoglobinurn oedema and 
anoxia 

lUstory 

Lcptospiiosis was first recorded m 
Israel and Jaicr in Turkey Jungherr 
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(1944) first described it in U.S.A. at 
Connecticut. 

Bovine leptospirosis has a wide distri- 
bution now in the United States and 
its importance has been increasingly 
recognised in many countries including 
Canada, Australia, New Zealand, Ger- 
many, Israel, Italy, Japan, Switzerland, 
Turkey and the U.S.S.R. According to 
Morse (1955), Leptospirosis is the fourth 
most important disease in the U.S.A. 
responsible for heavy losses to the farm- 
ing community. 

Sane and Deshpande (1965) during 
their investigations on abortions in 
Khillar cows, subjected sera samples 
from four aborted cows for detecting 
coital infections. The sera sample from 
one Khillar cow proved positive for L. 
pomona (+ 1:2400) infection. Settcr- 
gren and Soderlind (1966) during their 
investigations on bovine infectious 
infertility in India, got 50 samples of 
sera tested by the agglutination lysis 
technique at the State Veterinary Medi- 
cal Institute in Sweden. One of the 
samples from an aborted cow gave a 
litre of 1:2400 for L. pomona. This is 
probably the first record in India. 

Etiology 

Leptospira is a spirodiaeic charac- 
terised by the extreme closeness of the 
turns, small size and curved or flexed 
extremities. It is 5-7 microns in lengili 
and 0.2 to 0.25 microns in width mea- 
sured from crest to crest of tlze spiral 
(Alston and Broom, 1958). The organ- 
isms arc easily destroyed outside animal 
l>ody and seldom sur\i\e in free state 
for more tlun 648 hours. 

Symptoms 

The iucubaiion pcriwl in cattle is 
about 4 to G dasv in artificially produc- 


ed disease and 10 to 50 days in natural- 
ly exposed females. 

In cattle and swine, the affected 
animals show a rise in body tempera- 
ture to 103“ to I06°F. This is often ac- 
companied by sudden drop of milk, 
anorexia and depression. In milder 
cases the animals may return to normal 
within few days but in severe forms of 
the disease a special type of mastitis is 
the sequelae. Milk production drops 
markedly and lactation ceases. The 
udder becomes soft, flacid and stvollen; 
the milk secretion is pink, bloody or 
bronmish in colour rvitli large dots. In 
some cases haemoglobinuria and spiri- 
ruria is observed which leads to icterus 
anaemia, subserous haemorrhages, 
nephritis (white spotted kidneys) and 
death. The mortality rate is usually 
high in younger stock upto 25% and in 
adults upto 5% (York, 1951); whereas 
Bryan (1954) reported mortality rate of 
0.7% in 2817 affected adult cattle. 

In milder cases, the pregnant cow 
aborts during convalescence. Abortions 
occur any time during the gcstnihn 
period but usually during the bst 
trimester (Mitchel, 19C0). Whether ilie 
abortion occurs due to increased tempe- 
rature and altered metabolism or 
whether die organism invades the 
uterus and kills the foetus is not de- 
finitely known. Since die abortion is 
not immediate after infection it is likely 
that the organism is dcstro)cd and 
hence annot be recovered from foetus 
or placenta (Roberts, 1956), Upto 25% 
of cows abort according to York (1951). 
Brvan (I95-I) and .\fcTackcli (1963) re- 
ported die abortion rate as 17% in 
U.S-A- and .•\ustralia respectively. Abor- 
tion may be followed by retention of 
after birth and consequent endometritis. 
Iiowcvcr, this does not appear to be avso- 
ciated v»idi serious failure to conceive 
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ami most of titc cattle recover after a 
5c\ual rest of 3 to t months. 

Pigs arc the chief icscrvoir of the or- 
ganism (Bernstein and Baker, 1954). 
Wild life is considered to act as a natu- 
ral host and eradication therefore poses 
a great problem. 

In Males 

A bull shedding Leptospira organisms 
in urine would almost certainly be 
found to Itavc them in the semen. 

Leptospirosis is pathogenic to man, in 
wltom L. poniona causes “swine herd's 
disease” whereas I., icicro haemorrha- 
glca causes "Weil's disease" or "infec- 
tious liepatitis". The iiumaii symptoms 
are variable. But severe headache, with 
fever, oonjuctlviiis, muscular pains and 
encephalitic symptoms arc reported 
most commonly. 

Diagnosis 

Diagnosis is cliicfly based on serologi- 
cal testing. The samples should be 
taken 1-2 wceLs later since no litre is 
readied during febrile state. 1.. pomona 
lus been the scrot>pe most commonly 
implicated in bovine abortion. Diagno- 
sis by recovery of Leptospira organisms 
from blood or urine with dark field 
inicTovcopy or bactcrioligicil aiUivatton 
is a thlficuU task. However, the isolation 
of Icptospir.i organisms from aliortcd 
foetuses or its demonstration by histolo- 
gical examination of stained sections of 
kitlnc>s has l>ccn reported from U.SA., 
Ncv^i* Zealand and Denmark. Compli- 
ment fixation test is less sensitive. 

PrevenUon and Treatment 

Natural cxpimuc develops solid 
imuumitv. 'I he ptophvlactic mcasuics 
include production of immunity by 
clfcciivc vaccination and prevention of 


exposure to Icptospira infection and iso- 
lation of infected animals. Catde should 
be prevented from drinking water from 
stagnant pools, streams and separated 
from Swine as the latter arc the impor- 
tant rcsciToirs of infection. The treat- 
ment is laigely symptomatic and con- 
sists of parenteral use of broad spectrum 
antibiotics supported by blood transfu- 
sion ill severe cases. 

VIRUSES AND INFERTILITY 

During the past few' years quite a 
large number of viruses have been re- 
jMirtcd to be associated with icproduc- 
live disoidcrs. Some of them arc fully 
lecogniscd and have been cLissificd as 
members of accepted virus gioup i.c. 

(1) Hfrpci Vntu group: Infectious 
Bovine Rhinotmeheitis - Infec* 
tious Pustular Vulvovaginitis 
(IBR-IPV) virus. 

(2) Picorua VirtiK group: Enteric 
cyiopathic Bovine orphan 
(kCBO) virus. 

(5) Arbovirus gfoup: Rift Valley 
fever (RVF) and \VcsscIsbron 
{\VB) viniscs. 

(1) Myxovhus group: Bovine Virus 
Dianhoea-Mucosal disease (BVD- 
MD) virus. 

(.5) Papovavirus group ; Bovine 
papilloma virus (BP). 

(6) Unclassified viruses. 

Herpes Virus group — IBIMPV 

This virus in addition to generalised 
infection, is .also associated with infec- 
tious puviubr \ulvo-\.iginitis, abortion 
and infertility In females. In bulls, it 
results in balanoposthitis and in new- 
born calves it is avsociaicd with fatal 
amiplicitions (Grieg et at, 1953; 
Kendrick. 19G3; Vantoruimingen *nd 
Banhlomcw, 195^1). 



INFECTIOUS INFERTILITY 337 


Clinical Features and Symptoms 

Pustular yuivO’Vagimiis : The incu- 
bation period is very short and the 
disease is characterised by swollen and 
oedematous vulva and shows small 
pustules with yellow' centre 1 to 2 mm 
in diameter with haemorrhagic borders. 
They may coalesce and lead to severe 
vaginal irritation. The lesions are con- 
fined to vulva and posterior vaginal 
mucosa accompanied by small quantities 
of yellow tenacious discharge. Animal 
may show temperature of 104® to lOO^F 
and recovery usually supervenes in 
about 4 to 5 days. This condition may 
be confused with contagious granular 
vaginitis, however, in the latter there is 
no rise in .body temperature, the lesions 
are small and firm and vaginal discharge 
is usually sticky and whitish yellow. 

Abortion: Abortions may occur in 
pregnant cattle mostly in the third 
trimester of pregnancy after IBR-IPV 
vaccination. The animal is apparently 
healthy but often shows respiratory dis- 
tress, conjunctivitis, vulvo-vaginitis, 
febrile reaction, abortion or still bom 
foetuses and retention of foetal mem- 
branes. The foetal tissues and cotyle- 
dons appear pale and watery. The 
aborted foetuses are oedematous and 
show subcutaneous haemorrhages and 
serosanguinous fluid in the body cavities. 

Balanoposthitis : Witli the rise in 
body icmpcraiurc to 103* to 105“F 
after an incubation period of 1 to 3 
days, the genital mucosa in the bull 
sliows hypcracmia and peiecliial 
haemorrhages witJi specific pustules 
about 1 to 3 mm. in diameter, the 
pustules arc smoodi, raised and located 
on the penile mucosa. This is accom- 
panied by swelling of penis and prepuce. 
A slight mucopurulent disclurge u ob- 
scr\ed at the preputial orifice. The bull 


is unable to serve due to the pain on 
account of ulcerated areas. Recovery 
often occurs within 10 to 14 days. 

Infertility : The oestrous cycles be: 
come irregular. There. is drop in con- 
ception rate. The affected animals show 
vaginitis with shiny, yellotvish discharge 
which dries and adheres to the hairs of 
tail and the hairs at lower commissure. 
Animal shows recovery but is liable to 
be reinfected. 

The affected bulls show enlargement 
of head and tail of epididymis together 
with orchitis. The semin^ vesicles on 
rectal examination appear oedematous 
and enlarged. The semen examination 
reveals abnormal spermatozoa involving 
the shape of head in general and thick- 
ening of galeacapitis and narrowing of 
post nuclear cap in particular. The 
motility of spermatozoa decreases and 
pH of semen tends towards alkalinity. 

Diagnosis 

The diagnosis of the viruses of this 
group is based upon the clinical symp- 
toms and isolation of cell culture of 
virus from vaginal mucus. This must 
however be confirmed by serological 
tests and fluorescent antibody technique. 

Prevention and Treatment 

Since the IBR-IPV virus can be 
transmitted by coitus, the affected ani- 
mal should be isolated and natural ser- 
vice should be replaced by A.I. 

There is no specific treatment and 
Uicrapy should symptomatic. The 
use of antibiotics to control secondary 
in\-adcrs ajid antihbtamiruc drugs may 
prose of some use, 

Picoma Virus Group (ECBO virus) 

Isolation of ECBO \irus has been re- 
porcctl b\ Klein and Eailcy (1057) a.nd 
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Straub (1965) The genital diseases and 
infertility of the male and female cattle 
are reported to be associated with 
ECBO viruses Florent et ai (1962) re 
ported tlie isolations of two viruses one 
from a bull ivitli seminal vesiculitis and 
second from i bull with orchitis 
Because of their association with 
genital organs the presence of ulcers 
m the mouth and pneumonia, tliesc 
Niruscs Mere designated as GUP 
Bouters et al (1961) further designated 
them as gS and glO respectively They 
ucrc further diaractenscd and classifi 
cd bj Bouters (1963) and Bogcl et al 
(1963) as ECBO viruses ^foll and 
Tinnla) son (1957) reported abortion m 
tuo covis when ECBO virus was rc 
covered from one of the foetuses 

CUMCAt riATURES AM) Sv Ml TOMS 
In Females 

Catarrho vagino cervicitis (CVC) 
The disease (CVC) is ciiaractcnscd 
by ilic presence of poslcoital discharge 
in herds with history of infertility The 
vaginal mucosa shows varying degrees of 
congestion associated with that of 
ccrviN which becomes ocdcmaious and 
protrmU in Ihc fonnx The disdiargc 
yellowish in colour, gclaunous and 
tanaccous vanes in tjuantily upto 
100 ml Ihis may be voided occasional 
ly, smearing the tail and buttocks The 
course of tlic disease is variable from 
several days to three months being per 
ststenc in some eases and intermittent in 
Olliers It is usually not accompanied by 
fever The conception rate in Uie herd 
1 $ generally lowered and quite a large 
number repeat to services Prolonged 
anocstnis may also be observed 

Moll and Davis (19j9) reported abor 
tions in cows from some herds iftcr the 
respiratory invoUcracnL. The aborted 


foetuses show seiosanguineous, sub 
cutaneous and intramuscular, oedema 
togctlier with large quantities of fluids 
m serous cavities Abortions are com 
mon between five to seven months Still 
births and mummified foetuses are 
recorded 

In Males 

riorent (1962) stated that the disease 
IS accompanied by rcspiiatoiy and ah 
mentary disorders G8 v irus causes loss 
of appetite and stiff gait in bulls asso- 
ciated with conjunctivitis nasal dis 
charge ulceration in the mouth and 
salivation (Florent 1962 and Bouters, 
1963) The semen quality is seriously 
affected The spermatozoa show morpho 
logical cliangcs particulaily the degcnc 
ration of nuclei and mid piece loss of 
aciosomc and exfolnlion of cell mem 
branc and presence of pyocytes Dc 
generation of germinal epithelium of 
testes IS cliaractcristic on iustological 
examination Arrested spermatogenesis 
due to iliis vnus was reported by 
Boutcis (1964) A somewhat astonishing 
sign IS Uic increased libido during acute 
phase manifested by frequent erections 
ind ejaculations The semm d vesicles 
on rectal examination reveal the inflam 
matory condition 

Source of Infectioa 

The most common source of genital 
infection with these viruses is contami 
nation of genital organs by the infected 
faeces In the females direct contamina 
lion of vulva from the dropping faeces 
or introduction of faeces during coitus 
may occur 

Diagnosis 

Diagnosis of ECBO viniscs can only 
be done in the laboratory by the Serum 
Neutralization Test Hacmaglutination 
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Inhibition Test may prove of some use. 
Isolation of virus in calf kidney cell 
cultures from the suspected material 
confirms the serological diagnosis. 

Prevention and treatment 

As yet no attempts are made to pre- 
vent or to treat the ECBO virus infec- 
tions. However it is worthwhile to ex- 
pose the calves to ECBO virus infection 
so as to acquire natuml immunity and 
thereby reduce the genital disease of 
matured cattle. 

ABBO Virus Group 

In this group of ARBO viruses 
(Arthropod borne) are included two 
viruses viz. (i) Rift Valley Fever (RVF) 
and (2) Wessels Bron (WB), which arc 
reported to be associated witli abortions 
in cattle in Africa (Weis, 1957 a, b). 
These viruses are aUo associated with 
enzootic hepatitis and abortions in sheep 
and during these outbreaks, the preg- 
nant cattle in association, may abort. 
The affected foetus is haemorrhagic and 
in the liver are seen the necrotic lesions. 
Knrrcr et al (1950) reported the trans- 
mission of natural infection by mos- 
quito bile. A field rat (An'i-caiulus 
abyssinicus) ^^*as considered to be a na- 
tural resenoir of RVF virus by Wein* 
bren and Mason (1957). Botli these 
viruses arc pathogenic to sheep, cattle, 
horses, pigs, mice, rabbits, guinea pigs 
and man (Weis et al, 1956). 

Diagnosis of RVF and WIS vims is 
arri\cd at. by isolating ilie virus from 
the blootl or tissues of die aliccted ani- 
tuals by inoculation of developing cluck 
embryo, mice or cell cultures. Serum 
ncutraliiatton ami compUmeiii (vation 
test aic of great assistance in confirming 
the diaguous. 


Immunization with formalized vac- 
cines prevents abortions in cattle (Weis, 
1957). 

Myxo virus group 

This group includes the BVD-MD 
viruses. The BVD was reported for the 
first time as a new disease (Olafson et al, 
1946). The symptoms of whidi includ- 
ed stomatitis, gastro enteritis, laminitis 
and abortion. They reported abortions 
in 20 out of 35 pregnant heifers, within 
iO days to three months. In an experi- 
mental infection with BVD virus, 
Baket et al (1954) produced abortion in 
one of the pregnant cows. In their 
investigations in 3 out of 39 herds, 
Robinson et al (1961) confirmed BVD 
as a cause of abortion, the diagnosis be- 
ing based on clinical and serological 
findings. 

Mucosal disease (MD) in young cattle 
clinically distinct from BVD was report- 
ed by Ramsey and Chivers (1953), 
whidi showed severe symptoms. Abor- 
tions and death of new bom within IS 
to 90 hours was very common (Schipper 
and Evclctli, 1957). However, they 
could not induce abortion cxpcrimcti- 
tally. Experimental abortions with this 
virus W. 1 S produced by Huch (1957) 
within 60 daj'S. 

The BVD and .MD viruses arc 
indistinguishable aniigenically (Baker 
et al, 195-1 and Gillespie et al, 1961). 

Cattle, sheep and goats arc susceptible 
to BVD-.MD but the dogs, cats, mice, 
unweaned mice, hamsters, ferrets, 
pigeons, day old chicks or guinea pigs 
appear to be resistant. In pigt, the vims 
multiplies v^lihout producing any 
disease. 

Diagnosis can be confirmed from 
cltnicd rigns, liaemaiological and pathtv 
logical changes, scrum ncutialiatioa 
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tests or agar gel diffusion tests Inocula 
tion of cell cultures may be useful for 
idenufication of the virus 

There is no speafic treatment The 
symptomatic treatment with antibiotics 
to check the secondary infection may be 
attempted The non pregnant cattle 
can be immunized tvith a modified live 
virus ^acclne from rabbit or cell culture 

PAFOVA Vims 

Fibrio papillomas (warts) m the gem 
tal organs of cattle are reported to be 
caused by a member of this group 
(Iyengar, 1937, Frant, 1941, Lipmska 
and krzvanowski 1960) The lesions on 
the penile mucosa are in the form of 
single or multiple lesions The prepu 
tial cavity and the vulvo vagina may 
also be involved The bulls ivith papil 
lomas often refuse to serve Tumours 
are greyish white in colour and histo* 
logically consists of bundles of fibre 
blasts ivhich are mtenvoven and covered 
by a thick layer of epithelial cells some 
limes 10 to 50 cells thick HoiNCver Me 
Entce (1950) reported that no keratini 
zalion occurs In the case of papilloma 
of skin keratinization is present 

Papillomas can be prevented by the 
use of tissue vacanes prepared by the 
formalised suspension of ivarts (Pearson 
et al, 1958) The lesions can be treated 
cither by surgical removal after the 
pudental block on the protruded penis 
or by the use of podophylin or formalin 
solution lacnc acid or salicylic aad m 
an ointment base 

PnclassJfied virus group 

A number of viruses from the vaginal 
mucus membrane of cows suffering 
from vaginitis or vagino cervicitis have 
been reported by McIntosh et al (1954), 
Miller (1955) and McClure (1957) They 


produced the disease experimentally by 
intravagmal inoculation of the filtrate of 
the infected chickembryo material 

The clinical signs were similar to 
those of catarrhal vagino cervicitis caus 
ed by ECBO viruses McKercher and 
Kendrick (1958) stated that the disease 
is manifested in two forms viz (1) 
Vagino cervicitis, lowering of herds 
fertility irregular oestrous cycle, catar 
ihal endometritis and early embryonic 
death and (2) a syndrome causing infer 
tility in both male and female cattle 
Miller (1955) reported that tlie infec 
tion can reach the testicular parenchyma 
causing subacute orchitis and degencra 
uon of germinal epithelium Although 
the properties of these two viruses are 
similar they arc antigenically distinct 

Setka (1959) and Mensik (1960) des 
cnbed in details the viral orchitis in 
bulls from Czechoslovakia One or both 
testicles are swollen and the acute 
stage may be folloived by a chronic 
orchitis The contractility of the cre 
master muscle on the affected side 
IS lessened The rectal palpation 
reveals sensitiveness of the seminal 
vesicles and prostate The fertility 
of tlie bull is reduced and the 
semen quality deteriorates On Micro- 
scopic examination a large number of 
abnormal spermatozoa are evident The 
disease becomes chronic in few months 
and results in progressive fibrosis of 
seminiferous epithelium and atrophy of 
one or both testicles leading to tempo- 
rary infertility The virus is found in 
semen testicles discharges from female 
genital tract and ovarian cyst fluid 

The virus also affects cows produc 
mg purulent cervicovaginitis together 
with endometritis within 3 to 5 days 
after infection Cystic degeneration of 
the oi'ancs results leading to infertility 
The study of the causative virus is not 
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yet complete. However, it is known that 
this virus can be propagated on chorio- 
allantoic membranes. 

From the vaginal biopsy of cattle 
affected with granular vaginitis, Yates 
et al (1957) isolated virus which ^vas not 
related to IBR/IPV virus or ECBO 
virus. 

Clinically, tlie granular lesions deve- 
lop in the vulvo-vaginal epithelium. 
These lesions are more numerous in 
and around the clitoris associated with 
hypeniemia of the neighbouring tissues. 
Similar lesions may be observed on the 
penile mucosa of bulls. Microscopically 
the granular lesions consist of focal sub- 
epithelial lymphocytic infiltration. This 
may be accompanied by necrosis of the 
lining epithelium. 

The role of this disease in fertility 
is not yet established. 

Tlic Miyagawanella infection may 
not have a direct effect on fertility. 
Some members of this group have a 
specific affinity for gravid uterus and arc 
responsible for diseases of reproductive 
tract. Following the work of Scamp al 
(1950) in Scotland on enzootic ovine 
abortion in sheep, outbreaks of abor- 
tions due to Rickettsia or members of 
Psitt.'icosis Lynipho-granU'loma group of 
viruses lias been reported in sheep in 
Bulgaria, France, Germany, Hungar)'. 
Japan, Sardinia and U.S.A., in cattle in 
Germany (Schoop and Kaukcr, 1956) 
and in goats in Gennany (Staub, 1959). 

Stars et al (196U) icporied a similar 
disease causing svideipread o\tnc abor- 
tion. Although this %irus appears to be 
a member of PLGV group, it is not 
Mi>:pgauanelJa bovis agent tthich causes 
sporadic bovine cncephalo- myelitis- The 
prcgiuni cous show fever followed by 
abortion. 


My coplasms (PPLO) 

Mycoplasms can often be recovered 
from bovine genital tract. They may 
penetrate the uterus some weeks after 
coitus by experimental infection of 
bulls. It appears that certain stress fac- 
tors are necessary for production of 
lesions. They may induce balanoposthi- 
tis, arthritis and an acute reversible 
azoospermia occurring over a period of 
2-3 weeks. During the azoospermia, 
phase, the semen contains inflammatory 
cells, desquamated mother cells of the 
testicular epithelium and a few multi- 
nudeated cells. 

GENITAL TUBERCULOSIS 

Tuberculosis of the genital tract in 
cattle and buffaloes is highly dangerous 
as the ittfection can easily be spread. The 
disease may produce infertility or steri- 
lity either by general breakdown in 
health as a result of e.xtcnsive tubercul- 
ous lesions irrespective of involvement 
of the reproductive tract or by direct 
tuberculous infection of the genital 
organs. The lesions so produced may in- 
terfere with the production of ova or 
spermatozoa preventing conception or 
resulting in abortion. 

Tuberculous infection is mast fre- 
quently due to mammalian type 
(Mycobacterium Tuberculosis bovis) 
but occasionally abortions may occur in 
cattle due to avian type (Mycobacterium 
avian) of infection. The avian t)pc docs 
not cause progressive lesions of the ute- 
rus capable of preventing conception 
but there is every chance that the infect- 
ed females may abort habitually (Plum. 
I93S). 

Ineldeacc 

'fhe exact incidence of genial tuber- 
culcsis is not knowm The dlscajc is pic- 
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valent in all the domesticated animals 
and reported from most of the countries 
of tlie Avorld. Dairy cattle and buffaloes 
especially are moie predisposed on ac- 
count of their isolation to stables and 
in ones \\hich are confined to a limited 
grazing areas. The disease can occur in 
all species including man and is of im- 
portance fiom the stand point of public 
health as well as for its detrimental 
effects on animal production. 

The incidence is much lower in catde 
which are on the ranclr all the year 
round. In beef cattle the degree of infec- 
tion is much lower because of the open 
range conditions. It is difficult to assess 
the actual losses incurred every year but 
it is estimated that the infected animals 
loose 10 to 25i%' of their productive 
efficiency (Blood and Henderson, 1960). 
Spread of T.B. from animals to man 
tlirough milk and air constitutes an im- 
portant zoonotic problem. The tubercu- 
losis testing scheme report published by 
llie I.C A.R., 1957 indicates that the in- 
cidence is higher in buffaloes (13.8%) 
than in cattle (4.7%) under Indian 
conditions. 

Hut)ra el al (1938) observed 31% 
uterine tuberculosis out of the 580 cases 
of the generalised tuberculosis. 

Rcichtcr (1932) reported that breed- 
ing bull having orchitis which was mat- 
ed to a number of cows resulted in the 
uterine tuberculosis with extensive 
peritoneal adhesions. Harmanssen 
(1925) reported incidence of 4.2% out 
of 12,000 cows tested in Sweden, of the 
positive ones 11.36% showed gcnitol 
lesions. In an abattoir study in Denmark 
an incidence of 2% of uterine tubercu- 
losis was recorded by Plum (1926). An 
incidence of 1.79% was recorded by him 
on a scries of 831 foetal membranes. He 
studied 212 T.B. abortions and detected 


tubercular bacilli in most of the speci- 
luens. He observed that most of these 
abortions occurred between 250 to 273 
days of gestation period, which indicates 
that abortions usually occur in late stage 
of pregnancy. A survey report carried 
out in England on 82 cows with advanc- 
ed tuberculosis showed that 23.75% 
were cases of genital tuberculosis (Bur- 
row, 1937). In another group of 730 
cows the percentage of genital tubercu- 
losis was 5.8% (Cembrowitez. 1946). 
Havvden (1942) observed that out of 
12,005 buffaloes carcases (Bison bison) 
examined, 6450 (53.8%) showed lesions 
of tuberculosis in various oigans but 
none in genitalia. 

Sane cl al (1958) recorded two cases 
of uterine tuberculosis in buffaloes. 
Desbpandc et at (1966) recorded tuber- 
cular endometritis in a buffalo genitalia 
and they could detect the acid fast or- 
ganisms in tlic tuberculous nodules. 
Similar observations have been made by 
Bhandari et al (1967) in a buffalo geni- 
talia having tubercular endometritis 
and studied the consequent effects on 
cervix (Fig. 84). 

Epidemiology 

Genital tuberculosis is most often 
secondary to primary focus in some 
other organ of the body. Uterine tuber- 
culosis is most frequently hacmatogen- 
ous although it does also arise by direct 
extention from the peritoneum and 
oviducts. Tuberculosis of ovary, ovarian 
bursae and oviducts may have haeni.ito- 
genous origin or due to ascending and 
descending infection. However tubercu- 
losis of vulva, vagina and uterus may 
be primary due to venereal infection. 
Primary tuberculosis of the female 
genital tract may also occur as a result 
of use of contaminated instruments. 
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Tuberculosis of tlie testicles is most- 
ly secondary and most often haeinato- 
genous, however infection of the penis 
is probably always primaiy and venereal. 

Pathogenesis 
Female Genitalia 

(1) Ovary : Ovarian tuberculosis is 
rather rare. It appears that the ovarian 
tissue is resistant to tuberculosis as com- 
pared to other parts of female genitalia. 
The ovaries may be found enlarged 
^vith small tubercles throughout their 
substance or they may be of normal size 
with granular surface. In advanced 
cases the ovaries may become adherent 
to the fallopian tubes and uterus and 
they become indistinguishable. When 
ovaries are completely surrounded by 
adhesions, follicles may become anovu- 
latory, are prevented from ovulating, 
enlarge and become cystic. 

Ovarian tuberculosis cannot be dia- 
gnosed clinically. 

(2) Ovarian bursae: Tuberculosis of 
ovarian bursae is frequently associated 
with that of peritoneum, ovary and the 
oviducts leading to encapsulation. 

(3) Fallopian tubes: Tuberculosis of 
fallopian tubes is not uncommon and is 
frequently associated with tubcrailous 
peritoneum and uterus. 

(i) In nodular tuberculous salpingitis, 
there arc multiple nodules on the in- 
fundibulum ami isthmus. The changes 
arc not easily visible and can be dia- 
gnosed only on histological examina- 
tion. 

(ii) In caseous tuberculous salpingitis 
tile diangcs are macroscopic. The 
fimbriated end is usually imolvcd. 
which becomes thickened and occur in- 
belwccn the waiy portions of the fallo- 
pian tube. The mucosa shows extenshe 


caseation. Tuberculosis of oviduct is 
usually bilateral and can be detected by 
rectal palpation. In bilateral affection 
the animal is mostly sterile. 

(4) Uterus: Tubercular lesions may 
be found in the uterus without any 
changes in other parts of the genital 
tract but very frequently either the 
ovaries, fallopian tubes or less often the 
vagina may be found involved. Fesions 
in the uterus may be small and are usu- 
ally localised around and on the cotyle- 
dons or there is every possibility that 
the lesions may extend throughout the 
substance of the uterus including the 
cervix. They may take the form of mili- 
ary lesions on the surface of the mucu- 
ous membrane. The lesions arc evenly 
distributed but may be found localised 
in one horn or there may be larger 
nodules ivhich may be ulcerated and 
which may extend deeper into the 
mucosa. In advanced cases the entire 
mucus and submucus tissues and some- 
times the muscular coats are involved 
and the surface is seen extensively 
ulcerated. The lesions m.iy be found to 
be caseous or calcified. 

Tuberculous pyometra with gross cn- 
Kargcment of the uterus is not uncom- 
mon. There is foetal maceration in such 
cases. In tuberculous abortions, foetal 
cotyledons arc necrotic and often coher- 
ed by a thick exudate which often acat- 
mulatcs between them. Avian infecuon 
produces a mild type of tuberculous en- 
dometritis and placentitis and at times 
submucous abscesses arc formed. 

Clinically, in the bilateral uterine 
tuberculosis, the uterus is thrown into 
large transverse folds, palpable per 
rectum. In such cases, the enlargement 
is s)Tnmctrical and both the horns are 
alike in \olume, form and comhterc>'. 
’rhis is accompanied '»iih ob'tiiutc 
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Uterine catarrh. However none of 
these warrants a positive diagnosis. 

(5) Cervix : Tuberculosis of cervix is 
of rare occurrence. The growth may be 
of variable size and as such it is not so 
easy to confirm diagnosis just by rectal 
palpation. Moreover the bovine cervix 
changes its size to a considerable extent 
from calving to calving and at times the 
hypertrophy is so extensive that the dia- 
gnosis becomes difficult. The cervix of 
the buffalo however does not undergo 
such type of hypertrophy as in the cow. 
Bhandari et al (1966) observed in one 
specimen of buffalo cervix extreme 
hardness svith kink formation and ectro- 
pion of the last cervical fold. Cervical 
mucosa did not shotv any discharge or 
nodules. 

(6) Cartner^s ducts : Tuberculosis of 
Gartners ducts is frequently observed 
in association witli or independent of 
uterine tuberculosis. It may be unilate- 
ral or bilateral. The ducts appear pro- 
minent, firm and nodular. The bead 
like nodules are arranged in rows and 
they imiy be intact or in some cases 
ulcerated. The presence of these nod- 
ules is regarded as a sign of uterine 
tuberculosis. 

(7) Vagina : Tuberculosis of va^na is 
rare. HoMc\cr it may be associated with 
tubcrailar endometritis or cervicitis. 
Occasionally this may occur as primary 
infection through coitus. The neigh- 
bouring lymph glands arc also imolved 
and these arc palpable. The lesions arc 
chiefly in the form of ulcers of variable 
size. 

(S) Vulva: Tuberculosis of vulva is a 
rare condition and may be associated 
ivith tuberculosis of vagina cervix and 
uterus. It may appear in ilic form of a 
cyst in the vubal lips vshicli may con- 
i.iin a small anioum of scio-purulcnt 


matter. The affected labia is swollen 
and sclerotic. Vulvar tuberculosis is 
dangerous for the bulls. 

(9) Udder : From public health point 
of view and the ease with which it 
easily spreads to the calves tubercular 
mastitis becomes an important problem. 
It is characterised by marked induration 
and hypertrophy of the udder, particu- 
larly the hind quarters. The supra- 
mammary lymph nodes are enlarged 
and form a diagnostic sign of tubercu- 
losis of udder. Transmission thiough 
milk to human however can be prevent- 
ed by pasteurisation of milk. 

Male Genitalia 

(I) Testes: Tuberculosis of testes 
is rather uncommon in cattle. So no 
primary lesions have been demonstrat- 
ed. Tuberculosis of testes is generally 
secondary to tuberculosis in the other 
parts of the body. Two types may be 
distinguished microscopically: 

(i) Disseminated miliary tubercuh’ 
sis: In this type miliary and 
larger tubercles undergoing 
caseation and calcification are 
seen scattered irregularly in the 
substance of the testes. The epi- 
didymis may however be free. 

(ii) Chronic tubercuhsit: In this 
tuberculous changes in the testi- 
cle are characteristic and are in 
the form of delicate or coarser, 
cascating lines w'hich radiate 
more or less closely from rctc 
testis towards periphery. The 
epididymis is iniariably involv- 
ed. 

Tunica laginalis: Inflammation of 
tile tunica vaginalis or periorchitis in 
bulls^may or may not be associated with 
tubcrailosis of testes. The condition 
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occurs due to tltc extension from perito- 
neal tuberculosis through the inguinal 
canal or direct extension from the 
testicle and epididymis. The lesions on 
the tunica vaginalis are in the form of 
pearl like structures varying in size and 
form. 

The clinical diagnosis of tuberculous 
orchitis is rather difficult, since painless 
enlargement and hardening of testes 
could he due to other infections. 

(2) Epididymis: Tuberculosis of 
epididymis is more frequent than that 
of testicles. The caput becomes greatly 
enlarged and firm. Miliary or large 
tubercles with central caseation and 
calcification may be observed in earlier 
areas whereas yellowish caseous spots 
undergoing softening may be seen at 
other places. The intervening tissue is 
markedly fibrosed and thickened. 

(3) Spermatic cord: TJic inSam- 
matory changes in the spennatic cord or 
funiculitis is quite common, but the 
tuberculous involvement is rare. The 
cord becomes greatly thickened due to 
the formation of typical cpitheloid cell 
tubercles which undergo caseation and 
calcification. 

(4) Fas deferens and ampulla: Tu- 
berculosis of vas deferens is observed in 
cattle often associated with tuberculosis 
of epididymis. Vas deferens is converted 
into a thick, twisted cylindrical cord 
about 3 to 4 cm. in diameter. The cross 
section reveals a fibrous capsule sur- 
lounding a centrally located cascated 
mass. TIjc ampulla may or may not be 
involved however its enlargement is 
palpable on rectal examination. 

(5) Seminal vesicles: Tuberculosis 
of seminal \estcles is rare in cattle and 
unknuun in other animals. The seminal 
vesicles arc gicatly enlarged and the cut 
surface reveals a centrally located dif- 


fused cnscatcd mass surrounded by a 
dense fibrous capsule. Lagerlof et al 
(1942) reported two cases of tuberculo- 
sis of seminal vesicles. One of the bulls 
had a hard and enlarged seminal vesicle 
and exhibited difficulties during mictu- 
rition. The condition was diagnosed by 
rectal examination. 

Nieberle and Cohrs (1967) stated that 
the vasdeferens remains unchanged in 
the tuherculosis of seminal vesicles. 

(6) Prostate: Tuberculosis of pro- 
state is of rare occurrence. In such cases, 
the prostate is greatly enlarged and is 
densely studded with caseous lesions of 
varying sizes. 

(7) Prepuce and Penis: Tuberculo- 
sis of penis and prepuce is rare. The 
lesions in the form of nodules of linseed 
size, brownish in appearance arc found 
in cutis, subcutis and glans. The surface 
Is usually congested and eroded in 
places. The erosion is chiefly due to 
the destruction of the cpithcHiim. The 
painful condition thus interferes with 
the introduction of the glans into the 
vulva during coitus. Sra.-ill abscesses arc 
located in the preputial wall and adhe- 
sions may be formed between the pre- 
puce and the penis, preventing erection 
of the penis due to occlusion of the pas- 
sage. In suth c.ases bleeding m.iy ocnir 
during coitus. 

'riic penile lymph gl.uids are invari- 
ably involved .uid are seen scaittTc<l 
from the sheath to sigmoid flexure. 
They are small and finn. not very paj/j- 
ful and contain thick pus. On the pre- 
sence of sucJi lesions, a provisional diag- 
nosis of tuberculosis can be nude, 

Symiptotus 
1.x TiiF. Cow 

Infertility is the primar) symptom in 
the tuberculosis of the gcnJtj tract. In 
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the aflccicd eases chronic vaginal dis- 
charge is usually picsent. There may be 
irregularity or absence o£ oestrus 
periods. In the veil established cases of 
uterine tuberculosis the discharge is 
fairly copious and seen adhering to the 
ventral surface of the tail. The discharge 
^ be clear with flakes of whitish pus 
or wholly pumlcnt and yellowish in 
colour. Vaginal examination will show 
the discharge flowing from cer\’ix and 
acannulating in the anterior part of 
\-agina. Characteristic tubercular lesions 
may be seen in the vagina or cervix or 
nodules palpated in the vulva. The 
vulval enlargement is conspicuous. Rec- 
tal examination may reveal on p.alpation 
the presence of adhesions in the region 
of the ovaries and perhaps also uterine 
enlargement in the shape of thickening 
of ilic uterine wall or Utcrc nuy be the 
presence of pyonictra. In such cases, 
where there is extensive calcification of 
the uterine lesions their granular cha- 
racter can be felt on palpation. How- 
ever tlic cliangcs wliicfi arc palpable per 
rectum by no means should be consi- 
dered as a constant fe.nturc of tubercu- 
losis of the genital tract. 

In the affected females abortion may 
occur in late stage of pregnanq', most 
frcquctitly during the last month but in 
certain eases it may also occur between 
111) .and 5ih month fNichen and Plum, 
1931 ). 

I.v ntc Bull 

Painless nodular swelling of the testi- 
cle or ulcers on the penile mucosa can 
be observed. There is palpable cnlargc- 
incm of the .assocwicd I)mph glands. 
The quality of the spermatic fluid U 
dcicriomicd vvhich may lead to iropo- 
tcnc)’. 

Ot«trali>cil ruH'j i>f iulH:r<u!osIs .iic 
often .ivsociatal v\iih gcnii.il involve- 
ment. 


Diagnosis 

The tentative diagnosis in the females 
can be based on clinical findings such 
as bursal adhesions, obstinate uterine 
catarrh and enlargement of associated 
lymph glands, palpable gritty granular 
lesions in the uterus, nodular gartners 
canal and abortions in late stages. How- 
ever the diagnosis must be confirmed by 
isolation of the organisms. Progressive 
emaciation is often associated with the 
disease and tlie symptoms become pro- 
nounced after calving. 

The organisms may be detected from 
the smears of uterine discharge, exudate 
on or in bettrecn the cotyledons, foetal 
placenta or the foetus. It is not definite 
if the organisms can be detected at all 
limes. 

In ease of the bull, the clinical find- 
ings in tlic genitalia viz. enlarged pre- 
putial lymplr glands, nodular ulcera- 
tions on penis and uni or bilateral 
orchitis must be confiimcd by isolation 
of tubercular b.icilli in the semen, punc- 
tured s.implcs froni the testicle and ma- 
terial from penile ulcers. 

The iierd sliould be subjected to 
lubcrculinc test by whicli reactors can 
he screened. 

Control 

Regular testing of the licrd against 
iiibcrculosfs should he carried out. 

No ircatmcm is possible, however the 
{Misittvc reactors may be isolated, culled 
or salughlcrcd. 
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Chapter 23 


Cystic Ovarian Degeneration 


Cystic ovarian, degeneration or 
nymphomania is a multiglandular 
syndrome. It is characterised by the 
development of large follicles or C)sts in 
the ovaries leading to the symptoms of 
either nymphomania with frequent, 
irregular or continuous oestrum or 
anoestrum or masculinisation tsrith 
viraginity. It is also associated with in- 
fertility usually of a permanent nature. 

The first desaiption of nymplioma- 
nia was given by Gurit (1831). Earlier 
belief that infection is tlie cause for cys- 
tic ovarian degeneration was nullified 
as bacteriological cKaminatioii demon- 
stnitcd no tclattonsliip between cystic 
follicles and any recognisable infection 
of the reproductive organs (Quinlan, 
1929j Webster, 19M). Eriksson (1939) 
and LagcrloE (1951) showed that there 
was a hereditary predisposition for cys- 
tic ovarian degeneration. Gann (19-19) 
obscr\ed that the classical icnn nym- 
phomania as used in Veterinary medi- 
cine actually comprises of disUna 
multiglandular syndromes viz- nympho- 
mania and adrenal sirilism. 

In Sweden. Bane (lO&l) reported an 
incidence of S.l^c. Palsson (1962) 
obicrsed in Swedish cows an ascrage in- 
cidence of I.afc at on arcrage age of 
3-5 years, Huhnos (196S) stated that io 
Srtcdcn there was a decrease in the in- 


cidence from 7.6% in 1954 to 2.5% in 
1967. In U.S.A., an incidence of 18.8% 
amongst 341 cows was reported by 
Casida and Chapman (1951). Bierschr- 
val (1966) reported the hercl incidence 
to be 11% in the Holstein cows and 
17% in tJte Guernseys. In Japan, 
Yamauchi and Inui (1954) reported an 
incidence of 9.7% of all infertile cows. 
In Russia, Pavuna (196-1) found tliat the 
incidence of ovarian qsts in heifers was 
7.49%. The incidence differed from 
breed to breed increasing from 2.9-1% 
for t])c Siromcnials to 9.87% for Black 
Pieds. 

Incidence of Cystic ovarian degenera- 
tion In Indian Breeds of cattle 

Lukiukc and Arora (1967), reported 
an incidence of 2.21% follicular qst 
and 2.60% luteal cyst in an Hariana 
herd. The incidence was highest during 
3nl to 5th lactation (Table 27). 

Table 27 

FREQUENCY OF OCCUBREtCE OF CYSTS 
IN DIFFERENT LACTATIONS 


FoLculaf cysts LtZeaJ Cysts 
Sxofeua *4 No. of eases % 


1 to 2 

6 

21.43 

G 

30 00 

3 to 5 

10 

16.13 

11 

5500 

6 to 9 

7 

2.5.00 

1 

500 

10 and above 

•t 

7.14 

2 

loco 
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The incidence of os'iinn 0 ) 11 ^ mis 
moic in the light ovai) linn in the left 
(Table 28) 


Table 28 

FREQUENCY DISTRIBUTION OF CYSTS 




Percentage icodeoce 

cases 

Right 

Left Bilateral 

Follicular 

cysts 

28 

G071 

39 29 ~ 

Luteal 

cysts 

20 

73 00 

25 00 — 


^Vhen the cysts nere manually tup 
lured tlnough the rectal ivall oestrus 
usually occurred svithin 4 G days follow 
mg treatment 

Of the animals treated foi follicular 
and luteal cysts 56% and 61% respcc 
lively conceived as a result of service at 
the induced or first naturally occurring 
oestrus following ticatment (Table 29) 

An all India picliininary suivey on 
bovine infertility was conducted by 
Luktuke 1952 53 when several organis 
cd breeding herds commercial dairy 
farms and cattle in lural aicas wcie m 
vesiigated It was found that the inci 
dence of cysuc ovary vras comparatively 
high in mildi breeds like Red 
Sindhi Sahiwal Tharparkar and in 
crossbred cows The incidence was rare 
111 village cattle 


Very little information of ovarian 
cysts IS available for buffaloes Luktuke 
and Arora (1970) recorded their ob 
servatious for a peiiod of 10 years in 
a ^^ull•ah herd that included on an 
average C7 buffalo cows and H 
hcifcis They detected cysts in 42 
buffalo cows and 7 buffalo heifers 
Follicular cysts were lecorded in 
4 heifers and 28 buffaloes and luteal 
cysts m 3 heifers and 1 1 buffaloes The 
incidence of folhculai cyst was appar 
cntly higlt The cysts weic ruptured 
manually by palpation through the rec 
lal wall the ocstius usually followed in 
4 j days Out of 32 animals treated for 
folhculai cysts 1 heifers and 16 buffa 
Iocs conceived Similarly out of 17 
iicaied for luteal cyst only one heifer 
and 6 buffaloes conceived Most of the 
animals wludt had qst in the ovaries 
were ill the 1st to 5tfi lactation The 
animals between 7 to 11 years of age 
had compaiaiivcly higher inadeiice of 
cystic ovarian degeneration (Table 30) 


Table 30 

FREQUENCY DISTRIBUTION OP CYSTS 
IN VARIOUS AGE GROUPS 


Ago in years 

Foil etdae cyst 

Luteal cyst 

Total 

36 

10 

5 

15 

7 11 

16 

10 

26 

12 lo 

6 

2 

8 

Total 

32 

17 

49 


Table 29 

CONCEPTIONS AT THE INDUCED AND SUBSEQUENT OESTRUSES 


Oestrusos 

Follicular 

cysts 

Luteal cysts 


No of Fregnaiides 

% 

No. of Pfcgnanoes 

% ^ 

Induced 

3 

38 10 

6 

16 15 

1st subsequent 

G 

28 57 

5 

38 46 

2nd subsequent 

5 

23 01 

2 

15 39 

3rd subsequent and 

moi e 2 

9 52 

— 

— 



CYSTIC OVMilAS UEGl'SV.ilATlOS 


They further observed that the inci- 
dence was high 181 days post partum. 

Etiology 

The etiology and mechanism leading 
to the development of the cystic ovaries 
are not known. Many theories includ- 
ing infective factors, high protein diet 
and heredity were considered but it is 
accepted that hereditary predisposition 
plays a most important role. 

Zschokke (1900) focussed attention on 
the hereditaiy nature of tlie disease. 
Eriksson (1939, 1954) concluded that 
heredity played an important role in its 
etiology. He recorded that normal dams 
produced 12% cystic daughters while as 
cystic dams produced 25.5% cystic 
daughters. Casida and Chapman (1951) 
estimated the iierctaljilUy of tlic cystic 
ovarian condition in a herd of Holstein 
cows, as 0.13. Cystic ovaries occurred in 
18.8% of tlic cows and 7% of the ser- 
vice periods. The proportion of the 
cows becoming qstic for the first time 
averaged 0.058 per service period. There 
)»'.as however, jjo cvUhocc for association 
between butler fat content and this 
disorder. In heifers, the incidence of 
ovarian cyst was 3.'l% and iu cows in 
milk G.8%. Gann (1919) showed llrat 
the cystic ovarian degeneration Iras a 
tendency for hcridiiary predisposition. 
Its incidence in cattle from 1 to 3 years 
of age sras 13.9% (only 3 uerc virgin 
heifers); 51.2% between 4 to 6 years; 
25.1% between 7 to 9 years and fi.8% 
over 10 years of age. 

Rolx-rts (1955) found that the inci- 
dence of cystic ovaries was highest 
(51.2%) in cous agctl 5-6 years. With 
the inncasing use of A.I. lie foutid tliat 
the incidence of cystic ovarian condi- 
tion a!>o inaeaxd. 'Htis he ascribed 
partly to the greater U-sc of .V.I. s»hicli 
might have increased the transmission 


by certain bulls. During mid-winter, 
there was a tendency for the incidence 
to increase in stabled cattle. 

Henriksson (1956) stated that nym- 
phomania is purely a hereditary disease 
which is sex linked and appeared in a 
homozygous form and is caused by a re- 
cessive gene with incomplete penetrance. 
He further stated that the disease was 
associated with high milk production. 

In his investigation he found that tlic 
av'erage frequency was 0.189 at a mean 
age of 4.49 years while tlic cumulative 
risk of tJic dise.isc reached 0-58 at 11-12 
years. 

Gann (19-19) stated lliat 45% of llic 
nymphomaniac cows were excellent 
milk producers, 48% were fair produ- 
cers and only 7% woe poor producers. 

Brodauf (1957) held the view that the 
disease is not hereditary but is rather 
a symptom of hormonal imbalance pro- 
bably caused by defective environment, 
PjJsson (1962) found significint dilfer- 
cnees in ilie disease incidence of cyvtic 
ovaries bci vrecn groups of ihugJitcrs of 
5 bulls. The highest incidence, correct- 
ed to an age of 2 81 years, was 2 3% ami 
lowest 0.33%. He observed simiLir 
tendency bclvvcen progeny groups of 
other 7 bulls for which fewer recordi 
were available. The incidence was 
affected by sc*ason of calving, it being 
highest amongst JuIy-.Scptcmbcr calvcrs. 

Besides the work rep^jrted by Cana 
(1919). Casida and Clupman (1951), 
the lierciliury prcdisposliion for the 
inlicritance of tliis condition lias been 
rcporictl by several workers as under. 

CeseUe factors 

Coaatlil h>|x<pUvia usually affeexed 
die fight ovjxy ill contraic to the tynic 
dcgcncrauon in the left ova/y io cows 
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showing both the contUtions Garm 
(1919) also observed similar assoaation 
bcnvccn qslic degeneration and high 
milb pioduction. 

Koch and Berger (1954) investigated 
a high incidence o£ cystic degeneration 
o£ ovaries in spotted Mountain Cattle in 
Austria and o£ the 119 cows examined 
29 were affected. Out o£ these 28 were 
sired by one bull ivhile 32 others of 
same bull were not affected. The dam 
of this sire was an outstanding milk 
producer and svas treated for cystic 
ovaries The 28 affected daughters pro- 
duced on an average 462 kg. more milk 
and 0.39% higher butter fat than their 
dams. Though these daughter had 
good welset udders, they had a confor- 
mation of beef animals. This condition 
was attributed to a simple recessive 
mode of inheritance. 

Gravert (1959) compared the repro- 
ductive cfiicicncy of two bulls with 425 
and 663 daughters respectively. The 
incidence of cystic ovaries in these two 
groups was 1 1.3% and 2.9%. The mean 
length of calving interval of cows that 
produced at least three calves in the 
tVNO groups was 416 and 371 days rc- 
spectiv cly. The dam, the granddam and 
sisleis of the fust bull had longer calv- 
ing intervals than those of the second 
bull. This was considered as suggestive 
of genetic involvement. 

Varo examined 25,203 cows from two 
Finnish A.l. associations. 7.32% of 
Finnish A^rshircs and 5.62% of the 
Finnisli cows h.id ovarian qsts. Marked 
differences were observed in daughters 
of different bulls and in about half the 
cases the qsts appeared to be of gene- 
tic origin. It was suggested tliat with 
examination of at least 100 daughters 
per siic. the carriers cm be eliminated 
with a confidence of 90% (Svensk 
Husdjurrsl.otscl, 1961). Hcida (1961) 


studied 60 Fieisian cows over three to 
five generations which intially originat- 
ed from three sires and though he 
could not prove hereditary predisposi- 
tion to nymphomania conclusively, 
indicated that genetic factors might be 
involved. 

Maijala (1964) from a study of 
5,000,000 service periods of Finnis ann 
Swedish cows, leported that cystic 
ovarian condition was hereditary, speci- 
ally in higher age groups. , 

Mechanism of development of cystie • 
ovaries 

A. Nymphomania 

Sonnenbrodt and Ranninger (1949) 
described cases of nymphomania in 
Lower Danube region and felt that it 
had a genetic basis. A se'dinked recessive 
gene was postulated which is expressed 
in females only. The disease manifests 
after the female has attained an age of 
five years or more and hence its control 
becomes complicated. 

(i) Hormonal imbalance : In nym- 
phomania, the primary lesion occurs in 
the anterior pituitaiy gland resulting m 
the disturbances in the relative secre- 
tion of LH and FSH. The proportion of 
LH and FSH is 3:1 in normal cows 
compared to 1:3 in nymphomoaniac 
cows. The failure of the release meclia- 
nism or deficiency of lutenising hor- 
mone (LH) inhibits the normal deve- 
lopment of corpus lutcum. Gann 
(1919) observed that the persistence of 
the ovarian follicle as well as inadequ- 
ate or nondcvclopment of the luteal 
tissue indicates that the basophil cells 
in the hypophysis have lost their ability 
to produce LH. Hovvever, tlic FSH and 
ACTH production is inacased. Tliis 
explains Uie development of Graafian 
follicles and hypertrophy of the adrenal 



cortex. Ovulation is inhibited due to 
inadequate production of LH by the 
pituitary gland. In majority of cases, 
the persistence of the follicles brings 
about prolonged production of oestro- 
gen, •winch stimulates pituitary result- 
ing in increased production of cortico- 
trophic hormones. Simultaneously 
oestrogens probably exert a divided ac- 
tion on the zona-glomarulosa of the 
adrenal glands. The secretion of 
deoxycorticosterone increases due to the 
cortical stimulation exerted by the 
oestrogens and the hypophysis. This 
results in the disturbances in the blood 
electrolytic balance of elevating — 
sodium ion in the blood serum and in 
the extra cellular fluids, which causes 
increased osmotic pressure with a cot' 
responding retention of fluids and deve- 
lopment of oedema. 

Other hormonal factors might induce 
this syndrome e.g. a lack of progesterone 
in the mature graafian follicles to sti- 
mulate the release of LH., an imbalance 
between FSH and LH, increased pro- 
duction of LTH or growth promoting 
hormone (STH) causing high milk pro- 
duction Icvclcs, inhibition of the release 
mcclianism of LH by the hypotlialainus 
or possibly other effects on the anterior 
pituitary gland by ihyToid and adrenal. 

(ii) Neural factors: In nymphomonia 
hypotlialamus acts directly in relation 
with environmental conditions and neu- 
ral systems and also in combination 
with homioncs. Anocstrous condition 
obser\ed in some cows may be produced 
by oestrogens through 'oestrous Block,' of 
the ncrvoits system. Hetzel (I&IO) postu- 
lated that the cyst formation sv-as due to 
an increased osmotic pressure exerted 
by Uie follicular fluid causing drsencra- 
tion of epithelium. 
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B. Adrenal Virilism 

This syndrome might be the result of 
an excess production of androgenic sub- 
stances of corticosuprarenal or ovarian 
origin. The adrenal glands tvhich nor- 
mally secrete small amounts of test- 
osterone (male sex hormone) may also 
become involved resulting in increased 
secretion of testosterone, simultaneous- 
ly, the cyst ceases to secrete oestrogen. 
This leads to complete anoestrus and 
the female may develop distinct mascu- 
line qharacteristics such as gain in 
rveight, thickening of the neck, develop- 
ing male voice and steer like appear- 
ance. 

Symptoms 

On the basis of clinical symptoms 
Garm (19-49) classified the nymphoma- 
niac cows into four groups as under : 

Group-1 — - Nymphomania with per- 
manent heat or periods of intense heat 
at frequent intenals. 

Group-II — Nymphomania with 
normal heal at regular intervals. 

Group-lII — Nympliomania with 
mild symptoms of heat at infrequent 
intervals. 

Group-lV — Nymphomania with 
ceased heat. 

The occurrence of heat at irregular 
inters’als is cliaracteristic of early stages 
but later it becomes continuous. The 
nymphomaniac cow may remain in 
oestrum continuously for 1 to 5 days 
escry week or sliow oestrum every 3ril 
to -lih day. The beliaviour of the cow 
is anomalous presenting bull like featu- 
res in the earlier continuous oestrous 
phase, whicii passes into anootrous 
phase. 

Holy (ISd^i) studied arb<jri/4n*on pat- 
tern ci cm teal mucus and jppcjnrxc 
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of cervix \'aginal mucosa and mucus in 
102 cows ivith cystic ovaries In 44 cases 
he found that ovarian cysts ^vere accom 
panied by increased sex desire (only five 
had typical nymphomania) and 58 by 
prolonged periods of anoestrus Arbonza 
tion pattern indicative of high oestrum 
acUMty IV as present in 94 irrespective 
of outward symptoms Colour of the 
vaginal mucosa and cervix and consist 
ency of mucus apparently indicated 
high follicular activity The pH of 
vaginal secretions vvas alkaline 

1 Nymphomania with pemument 

heat 

Changes in the body conformation In 
majority of the cases of nymphomania 
relaxation of the pelvic ligaments pro 
duces sinking of Uie pelvis and elcva 
tion of the root of the tail This eleva 
tion of the root of the tail is called the 
Sterility hump because it tends to 
persist after recovery In many cases 
even after recovery and subsequent con 
ccption the ligaments fail to regain 
their lone The isdual tuberosities also 
appear to be elevated and tlicrc is a ven 
tral dropping of the lumbosacral arliui 
lation This lipping of the pelvis may 
be responsible for the unsteady gait 
which may lead to injury When Uic 
cystic ovarian degeneration condition 
prolongs the cow may put on more 
weight and develop a thick neck and 
head simulaung a steer 

Clinical symptoms TJicse animals 
show continuous intense heat mounting 
other cows in the herd or will stand to 
get mounted They mount even on in 
animate objects They are nervous re- 
stless and bellow frcqucmly They loose 
weight because of frequent movement 
on the pasture and arc very aggressive 

The vulva may increase m size re 
laxed, and swollen Copious, tenacious 


and opaque discharge may appear at 
the vulva The mucus is whitish 
grey in colour appearing as a muco- 
purulent discharge The os cervix 
IS usually enlarged dilated and re 
laxed The uterus is oedematous 
and atonic Its walls are flacid and 
on palpation seldom show tonicity or 
become eiect or turgid as it occurs in a 
normal uterus especially prior to or dur 
mg oestrus Rectal palpation also indi 
cates the relaxation of the pelvic Iiga 
ments Milk yield decreases and accord 
ing to some authors it is salty and bit 
ter in taste In some cases vaginal mus 
culature is so relaxed that posterior por 
tion may get prolapsed 

Cysts varying in number (1 to 4) and 
and m size (1 5 cm to 6 cm m dia 
meter) are thin walled usually periphe 
ral m location and may burst readily 
with pressure (Fig 85) Repeated exa 
minations and the history of tlie case aie 
helpful m differentiating between a 
cyst and a follicle 

The distribution of the cysts m the 
ovaries is tabulated (Table 31) 


Table 31 

DISTRIBUTION OF THE CYSTS 
IN THE OVARIES 


Author 

PbrccDtago tnadooce 

Total Right Loll B lateral 

Danclius 





19H 

100 

16 

12 

12 

Garm 1919 

100 

31 

19 

50 

Vandcpiasschc, 




1931 

100 

65 

35 

— 

Roberts, 1055 100 

33 

23 

14 

Pavaina 1961 

10 17 

23 02 

35 71 


It IS observed from the table that tlic 
right ovary is involved more as compar 
cd to Uic left Investigations of Garm 
(1919) revealed that multiple cysts are 
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more common than single ones and 
further shots'ed thati large single q’sts 
were formed by the union of several 
cysts. Gann found that the mem- 
brana granulosa ^vas thinning out and 
the theca interna degenerated in the 
later stages though the basal portions of 
the cysts tvere sometimes lined tvith a 
very thin layer of luteal tissue. Corpora 
lutea are very seldom observed in 
nymphomaniac cows. The fluid in the 
cyst is usually clear but sometimes of 
amber colour. In many cases there is 
absence of ovum and granulosa cells. 
Some granulosa cells may be found at 
the basal portion in the cyst which may 
get luteinised. 

In respect of the contents of the 
cysts, Lesbouyries (1944) demonstrated 
moderate oestrogen content in the folli- 
cular fluid samples. Yamauchi and Inui 
(1954) in the biological assays found 
oestrogen 833 to 4000 I.U./litre in a 
cyst in each nymphomaniac cow as 
compared to an average of 432 I.U. in 
the Graaflan follicles of oestrus in 10 
normal controls. Almost half the c)'sts 
from the n)Tnphomaniac cows did not 
yield oestrogen litres. The toxicity of 
oestrogen depends not only on ilic levels 
of circulatory oestrogen but also on the 
continuity of its action. Large, mucus- 
sccrcling cells make up the superficial 
cpitliclium during procsirus and csirus. 
The layers of cells in tliis area arc re- 
duced from 3 or 4 during procsirus to 
1 or 2 during esinis and arc increased 
to 3 or 4 .again by 2 da)s {>ostesims. 
At 2 da)S posiestrus the cells are 
cuboidal and ragged and at S 
to 11 dajs postestrus die epithe- 
lium is \acuolated and appear 
dcgcncrateti in cluracter. Dexpumation 
lias not becti observed in this portion of 
the vagina. 


The vaginal epithelium near the 
urethra is irregular in depth through- 
out the cycle, varying from 4 to 33 cell 
layers. The superficial cells are poly- 
hedral rather than squamous in type. 
During estrus the average epithelial 
cell height increases to as much as 54 
as compared to the 46 found during 
proestnis. The stratum germinativum 
becomes more pronounced and the 
nuclei have their long axes perpendicu- 
lar to the membrana propria. Lympho- 
cytes and leucoq'tes are present in all 
epithelial layers. 

Uterine mucosa undergoes consider- 
able morphological changes in nympho* 
mania. Mucus is not usually present but 
occasionally upto 100 ml. of it can be 
recovered from uterus. There is mark- 
ed hyperplasia of the endometrium with 
the q'stic dilatation of uterine glands. 
Carm (1949) rarely encountered endo- 
metritis but emphasised that the intra- 
uterine medium and the possibility of 
infective agents entering the uterine 
cavity in certain types of nytnphom.ini.i 
favour the development of endometri- 
tis. In nyanphoaiania, the uterus is 
large and flabby with oedeniatous walls. 
The cervical canal is wide and open. 
The uterine mucosa is thick and ucdc- 
niatous. but, the gross appearance is 
otherwise normal. The mucosa is 
smooth, moist, semitransperant and 
grayish pink in colour. Garm (1919) 
observed on the uterine mucosa numer- 
ous pin head sited, greyUli, semi tranv 
perant rounded elevations vvith a thin 
transparent capsule. In extreme cases 
the dialalaiion of numerous qsts gives 
an appearance of *'Ss»Lss Qiccsc’*. 

The proportion of the total pituitary 
weight and volume represented by the 
pars anterior (Pars principalis, parfrdiv 
colls) is somcv»hJC huger in the nvmpiio- 
cunioc cows than in the cruL^rinaii/ 
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normal cous The anterior lobe is en 
larged due partially to stromal hyper 
plasia and oedema and partially to cel 
lular hypertrophy The gonadotropin 
producing basophils normally degranu 
late and release their hormone in the 
hrst hours of oestrus If there is no re 
lease of hormone, the gonadotropin pro- 
ducing cells remain fully granulated 
The degranulation is delayed and in 
completed in case of luteal cysts Garm 
(1949) indicated that changes in Uie 
pituitary gland to a major extent are 
due to over exertion during the high 
lactation period and that they are prior 
to the changes in the ovaries and 
adrenals However he suggested that the 
prolonged ovarian production of oestro 
gen in most types of nymphomania con 
tribute to the changes in the hypophysis 

In nymphomania there is increase of 
weight of adrenals mainly due to 
hypertrophy of the adicnal coitcx In 
majority of cases the zona glomerulosa 
IS ivcakcr than in normal ones Garm 
(1949) suggested that the cortical 
hypertrophy is due to prolonged influ 
ence of ocstrogens The zona gloraeru 
losa produces mmeralo cortico stcrioids 
which regulates the electrolyte and fluid 
balance of the animal body He con 
eluded tliat mmeralo cortico-stenods 
are concerned in the cystic development 
of follicles relaxation of pelvic liga 
ments oedema m the genital organs, 
atony of uterus and salty taste of the 
milk produced 

No regular changes of the thyroid, 
parathyroid and epiphysis could Ixj ob- 
served neither regarding the gross nor 
the microscopic appearance (Garm, 
1949) The results of the chemical ana 
lysis by Garm (1949) indicated tliat the 
total thyroid iodine content in nympho- 
mania vary within normal limits 


2 Nymphomania with normal heats at 
regular interval 

Cows under this gioup exhibit clmi 
cal symptoms lesser in intensity than in 
group I Garm (1949) has also reported 
nyphomaniac cases with normal heat 
symptoms and inter oestrual period 
under this group These animals have 
sunken pelvic ligaments and did not 
become pregnant 

3 Nymphomania with mild symptoms 
of heat at mfrequent internals 

The clinical symptoms are mild The 
animals show weak intensity of heat 
which may appear at short or long 
intervals Animals do not hold to 
services The ovaries usually have eitiier 
large single or small multiple cysts 

4 Nymphomania with ceased heat 
(prolonged anoestrus) 

The cows m this group aie fat and 
indolent No oestrus symptoms are ex 
hibitcd and they do not become preg 
nant Adrenals are considerably cnlarg 
ed The output of neutral steroids in 
the urmc is less than that in the normal 
Roberts (195G) has reported that 25 per 
cent of the cystic ovary cases observed 
by him fall in this group Some cows in 
this group may fail to exhibit oestrus 
after evincing normal heat The 
owners may sometime believe that 
the cow is pregnant A large num 
her of cows may have relaxed 
pelvic ligaments The uterus is 
not always large as is found in animals 
of the above groups and sometimes it 
can be much smaller as well But the 
ovaries contain single or multiple cysts 
Mucus discharge at the os is scanty and 
the animals do not stand to get mount 
ed by bulls even tliough tlicy appear to 
be m heat 
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In anocstrus type, utcius is usually 
small and shows atrophic changes. In 
these eases as well, there is hyperplasia 
of endometrium resulting in cystic dila- 
tion whidi occurs as a result of increas- 
ed oestrogen activity from ovarian cysts. 
In extreme eases, these glands dilate 
extensively resulting in mucomcira or 
hydrometra because of marked atrophy 
of uterine wall. 

Treatment 

Appioach to the treatment of c>siic 
ovarian condition in t!ic bovine is very 
variable since it is dependent on the ac- 
curate tliagtiosis of the structural chan- 
ges iinolvcd. Effective treatment can 
only be done to a single c)st whicli is 
liiin w.Tllcd and situated on the 
pciiphcry of the ovary. In ease such a 
c)’st is palp.itcd per rectum it can be 
lupiutc'd iniinualiy by digit.il pressure, 
'rhcjc.ifier the cow is expected to come 
on heat in about a vseck or so. This 
licai should he carefully obsened .and 
anini.il seised in gocxl time. 

On rnpnnc of ihe simple cyst ihc 
.1111111.11 vsiii show noniul heat, fullicu- 
).ir (Icvclojuncni. ovulation and concci^- 
(Ion. In r.ise it Is found tlut the lieat 
iv ptolongcil it is quite likely tlut there 


attempt repeated rupture of the follicu- 
lar cysts. In ease of multiple cysts it is 
likely that considerable damage might 
occur to the ovarian tissue due to digital 
pressure used during rupture and it is 
therefore not advisable to adopt this 
fine of treatment. Moreover, in case of 
multiple cysts chances of conception arc 
practically remote on account of damage 
to the myometrium and endometrium 
and the degenerative diangcs that arc 
in progress. 

In eases where there is Intense heat 
at frcquciu intcnals it is a very clear 
indication of nymphomanb .and in such 
eases it is inadvisable (u un(!er(.ikc any 
line of treatment considering that 
hereditary factors are involved. 

Cows which apparently appear 
nonnal but which uuy show no 
syinptunu of he.il from cycle to cycle, 
may show follicular cyst or cysts in ihcir 
ovaries with typical histopatholugteal 
clungcs in the myometrium and endo- 
metrium. Hormone therapy h.is given 
iticnnchuivc results and there being 
herediury’ tendency it iv not adv iuhic 
to treat such cows. 

Similar ajiproach aLvo luddi go<Ml hi 
ci%c o( cov«i uhith regular heati. 

but v»hi<.h fail to cuiueise. Kei^-itcil 
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tations of surgical removal and recur- 
rence of the condition (Sane and Diwan, 
1977). 

Hormonal treatment 

Various ^^orkcrs have used hormones 
for the treatment of cystic ovaries. 
Fiorello (1952) claims good results in 10 
out of 25 cows by giving intra muscular 
injection of 10,000 lU of gonadotropin. 
Vandcplassche (1951) and Paredis 
(1953) injected 500 lU PU directly into 
the follicular cyst through the vaginal 
wall and this resulted in permanent 
cure of nymphomania in 25 out of 36 
cows. Grigor (1955) treated 9 cases out 
of 11 witli intra muscular injection of 
10,000 lU of chorionic gonadotropins 
(Antuitrin S). 

A recovery rate of 37.2% in 188 cases 
was recorded by Roberts (1956) after 
manual rupture of cysts, whereas Vander 
Plassche (1951) claimed 42.5% out of 
51 cows, within one or two months. Of 
tlic 21 — gestation periods of these 
cows, 5 ended in abortion and one had 
twins. Clapp (1934) reported that out of 
21 cystic ovaries in cows; 9 (37.5%) con- 
ceived twins after treatment. Due to this 
higli incidence of twinning, service may 
be deferred till second oestrum. 

Number of reports show that ocstro- 
gens and testosterone used in cystic 
ovaries liavc shown unsuccessful results. 
Results with LH and chorionic gonado- 
tropin are also uncertain and inconclu- 
sive. With any line of treatment, here- 
ditary tendency for this condition lias to 
be borne in mind. 
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Chapter 24 


Infertility in the Mare 


The Uirce chief reasons for infcrlility 
in the marc are: 

(1) Sliort duration of breeding 
season. 

(2) Genital infection. 

(3) Abnonnal ocstrous q’clcs. 

Irregularities of ocstrous qdc con* 
stiiutcs one of Uic most important 
cause of infertility. It is not possible to 
do an)*thing about the length of the 
breeding season, especially in thorough- 
breds uhosc age is dated from January 
first of the )car they arc foaled. Genital 
infection can be controlled to a great ex- 
tent by proper hygienic conditions and 
prompt tre-atment. Day (1939) stated 
that stallions sviih low fertility and 
nurcs having rare genital abnormalities 
contribute towards infertility. He 
estimated average fertility in draft 
tnares as 59^ in ilirough breds under 
belter management practices as GG% and 
90% in wild ponies ilul run free witli 
stallion. The average conception rale in 
jiurcs is usually lower than in other 
domestic animals. However, under 
optimum conditions of management it 
may rc.nc!» 80-85%. In majority of the 
brcaling hums ilie conception rate is 
alx)iu GO-75%. .Most of the causes of in- 
fertility in marcs arc usually of transi- 


ent nature. In the continental 
countries on well managed stud farms 
marcs are fed on adequate ration of 
green roughages with some legume pre- 
ferably clover. Legumes have a lilghcr 
content of minerals than Timothy. 
Pasture grazing supplies roughage in 
the best form. Grain feeding should be 
adequate to maintain condition and 
supply the energy and protein require- 
ments. Fresli water and iodized salts 
should be made available at all times. 

The breeding season for thorough 
bred marcs is from 15th February to 
Slst July. It is therefore necessary to 
see tliat all marcs to be bred, should 
liavc excellent condition at tlic begin- 
ning of tile season. A constant attention 
is necessary on barren marcs to see that 
they arc examined from lime to time 
and treated, if necessary*. Apparently 
pregnant marcs should be examined 
during ilic fall months to make sure 
that the early abortions, whicli arc 
quite common between 25 to 90 days, 
did not occur. Prcgn.ant marcs should 
be protected against likely abortions. 

Irrefinlarltles of ocstrous cycle 
.Maiiiten.mcc of nptodaic breeding 
records arc most csscnli.il to .ascertain 
iiTcguIaritics of ocstrous cycle. 
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Teasing of the barren mare should 
begin about a month before the com- 
mencement of breeding season. Such 
a practice builds confidence in the 
marcs in respect of the teaser or the 
stallion and they are less likely to be 
frightened during services. The behav- 
iour of the mare and mare’s reaction to- 
ivards teaser should closely be observ- 
ed for signs of approaching oestrus. 
Teasing should be commenced on the 
3rd or 4th day of foaling. Emngton 
n951^ observed that certain mares fail 
to show oestrum to certain teasers. 
Pregnant mares may occasionally show 
heat for a short duration. Faty mares 
may be often phlegmatic towards teaser 
and tail to come in oestrum. 

All barren and fo.iled mares should 
be teased daily or every o*er day unul 
they are bred. Teasing should be con- 
tinned until the end of oestrum. Mare 
still in heat 3 to 4 days after servme. 
should be re-served in the same tot- 
During the next two weeks « 

necessary only every 3rd or 4th d.y. 
Two weeks after breeding, teasing is 
done daily or on the alternate days. If 
heat does not ream, teasing every 3rd 
to 4th day may be continued for scvei^ 
weeks more and dieu mares ^e 

examined for pregnancy-. A ceriam 
number of barren and foaled 
show marked irregularities in the oatr- 
ous qcle. Majority of foaled ntares. hoi^ 
ever, have regular oesirous cycles. Marcs 
whicli are not bred on foal heat iMy 
develop aiioestrum for long pcrioi^ 
This may occur in marcs whicli arc in 
poor condition and in those whicli are 
heavy in milk. Caslick’s (1937) reported 
tlut certain marcs with 
ocstroiu cvcle osulatc regularly- but lad 
to show heat at csciy cycle. Cros.hiirx 
and Cadiik (ISHC) observed llul St),, ct 
foaled aiiocsirous males iciutned to 


oestrum spontaneously without exter- 
nal stimulation in time to be bred be- 
fore the end of breeding season -and 
40.4% conceived. 


Oestrous cycle irregularities were 
divided by Caslick into four types; 

1. Long Period of Oestrum 

This type includes of the barren 
mares. Heat period may last on an 
average from 10-20 days or in extreme 
cases even upto 80 days. During this 
period the mare will accept the stallion 
at any time. Such abnormal c)'cles are 
usually observed in the early breeding 
season and as the season progresses, the 
periods of estrum become shorter and 
cycles become normal. Breeding should 
be delayed until the c>clcs become nor- 
mal. This condition may simulate 
nymphomania in cattle but no cysts can 
be detected in ibc ovary. 

2. Prolonged Diestrous Periods 
This group includes about 15% bar- 
ren marcs. When oestrum Is cxhiliited 
it is true period. Ovulation appears to 
be regular and oestrum is not exhibited 
at csery ovulation. This condition 
simulates subocstrum or silent Iicat in 
cattle. Tlie barren nurcs do not con- 
cci\c as readily as those in group one. 
After foaling about 50% t'f them liasc 
normal oestrous qclcs and the other 
Jialf continue to maintain the irregular 
type. These iiurcs arc bred \>hcn they 
siiow good oestrum. 

3. Ikrlclusr Periods of Oe-strlsi 
This third group t)f barren nuret is 
characierizrd by frequent prolonged 
periods of oestrum over the dass in die- 
strum. This class may include mares 
v»ith split oestrum condiiloiL In this 
conditiun marcs arc in heut for of 
mure dass. then out cf ccsirum f‘>r of:e 
to tho days and again Lack w oestrum 



302 urpRODucnoN in farm animals 

tor one or more da>s. These mares are massage o£ the ovaries This trait may 
ustially good breeders. be an inherited one. 


1 No OESTRUM 

In this class manifestation of sexual 
dcsiic is absent but ovulation is usually 
regular. The teaser is of no use for this 
class. Mares in this group are usually 
poor breeders. 

Cislick stated that during breeding 
8c.ison abnormalities in ovulation are 
rare. Ovulation usually occurs at legu- 
Jar intervals and is not influenced by 
irregularities of ocstrous cycles. The 
various manifestations of irregular 
qcles appear to be inherited; and 
pregnant marcs may occasionally shou' 
short oestrum of about a day late in the 
breeding season. Mares exhibiting 
oestrum dining gestation period should 
be examined to find tliat abortion has 
aot occurred. Coitus may induce 
abortion. 

Anoeslruhi 

This may be due to poor condition, 
inanition or starvation. It may also be 
met with in fatly mares, foaled and bar- 
ren marcs. True anocstrum is charac- 
terised by the failure to exhibit oestrum 
lounrds the teaser and presence of small 
lurd fibrous, in.'icdvc ovaries without 
follicular development. The barren 
nurcs arc usually in gootl condition. 
Treatment of such a condition vvitli 
ocsirogcns and gonadotropins has not 
proved successful. 

Trcaimcni of sucli nuits in an- 
oestrous condition is reported to be suc- 
cessful by administration of jOO ml. of 
v>arm physiological saline solution 
intrauterine, ptcfcrably \%Uh anti* 
biotics. Treatment uuy be rcjscaicd 
after a week if no oestrus is exliibitcd. 
Favourable results arc also icj>oricd by 


Mating at foal heat 
Teasing of foaled marc should begin 
on the third oi fourth day after foaling 
and continued daily until the cessation 
of oestrus. Usually the foaled mare is 
covered on the 2nd or 3rd day of 
oestiua, which usually falls on the 9th or 
iOth day after foaling. If the marc still 
remains in oestrus, three days after 
service, she should be rebred. Two 
weeks after the last sen'icc teasing 
should be started again. Marcs which 
have foaled recently and which were not 
served at the foal heat, usually havT: a 
normal cycle However there is a tend- 
ency, especially if they arc in poor con* 
dition, for not to sliow oestrus again, 
until a month or more after the foal 
heat. If a marc foals in poor con* 
dition and is on inadequate feed she 
may enter a phase of true post partu* 
riciit anocstrum. Tins is probably the 
reason, w!iy it has become customary' to 
cover nwres during the foal heat ratlier 
than to wait for the nc.xt oestrus. In 
thorough bred studs tlicy arc keen to 
sec that there is minimum delay after 
foaling in getting the marc pregnant 
again and the services arc so arranged 
that ilic next foaling occurs as soon as 
possible in the new year. 

Service at the foal heat is not dcsir* 
.iblc. It is often folioiscd by return to 
service or insccurcd pregnancy. Marcs 
bred at foal heat often return to heat 
•ociwcen 15 to 90 d.iys after service. It 
is possible liiat iininvoluicd uterus may 
l>c vulnerable to coital infections. 
Jennings (19-11) in a study of 191 
marcs, rebred on 9th day after foaling 
reported a conception rate of 13.7% and 
an abortion rate of 12.3%, vvlicreai. 
luarcs wliicli were bred .iftcr longer in* 
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tcnals had a conception rate of 67.3% 
and abortion nuc of 3%. Poor rcsiilis 
arc tine to uiisuitalilc environment in 
partially involuted uterus and presence 
of aberrations of ovulation during foal 
heat. 

Genital Infections causing infertility 
in mares 

Etiology and Symptoms 
Genital infections in marcs usually 
occur from tivo sources. The most com- 
mon is pneumo-\’aginic condition other- 
wise knoAvn as “wind sucking” or aspi- 
ration of air into the genital tract. The 
normal vulva in the mare should be 
vcrticlc. The vulval lips should appear 
as firm and well elevated with even clos- 
ing along the enitre length. A flat croup 
well elevated tail head, sunken anus 
and small under developed horizontally 
placed vulval lips predispose to 
pneumo-vagina. The condition also 
results due to lacerations, strctcliing or 
tearing of vulval sphincter muscles 
or vulva or perineal portion at the 
time of {oaling. Vulval lips become 
atropic, flacid and appear to have 
been rolled in, resulting in gaping. 
The lips may become sunken 
below the dorsal commissure and permit 
soiling of llie genital tract with faecal 
material, air and pathogenic organisms. 
Once tlic wind sucking condition deve- 
lops the habit of aspirating air into the 
vagina becomes established and in a 
number of cases it becomes progressively 
worse. The condition is more commonly 
seen in old and thin marcs; but may 
also be found in young nulliparous 
marcs. The peculiar sucking and ex- 
pulshc blowing sounds occur at the 
time of urination, defecation, at work 
ot> when the mare is in oestrum, isiiul 
sucking condition is more commonly 
observ cd at the time of oestrum. 


Aspiration of air into the vagina may 
occur in some mares only during oest- 
rous period since at this time the peri- 
neal region and tlic vulvo-vaginal 
sphincter are more rela.xcd under the 
influence of oestrogen. 

Wind sucking may occur even in 
maiden or pregnant mares. Outtrardly 
tipped vulva in maiden mares may act 
as predisposing factor for pneumo- 
vagina. Infection of the genital tract 
may cause pneumo-vagina condition. 
The condition may be mild, infrequent 
and not suspected unless the mare fails 
to conceive. Cultural examination re- 
veals genital infections. Voidance of a 
small amount of frothy exudate in the 
vaginal cavity or of purulent discharge 
from vulva about five days following 
coitus is suggestive of this condition. 
The infection may extend to cervix 
and uterus. In the wind-sucking mares, 
the air is sucked through the cervix 
which may result in balooning and con- 
(.amination of the uterus. The pneumo- 
vagina condition is associated wiUi re- 
flex balooning of the vagina and the 
building up of negative pressure in the 
uterine cavity which normally occur 
during coitus. 

Pathological parturition is a topical 
source of genital infection in the marc. 

A dead hwl, p.ariially or completely 
decomposed foetus, retained placenta 
or severe trauma and incomplete or 
delayed involution may result in infer- 
tility or sterility. In most mares infec- 
tion of the uterus occurs during the 
first week after parturition (Bmncr, 
1951). Infection enters the gcniul tract 
when the marc rises soon after foaling 
and the vagina and uterus hiloon with 
air. In uurcs in good condition and 
with hcaltiiy uterus this ascending in- 
fcctitnt is overcome or eUminaictI by 
the 9ih or lOih day after panuriiicn. 
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only ^^hen there is progresshe imolu- 
tion o£ the uterus and natural resistance 
to witlistand infective condition. 

Infections may be introduced into 
the vaginal passage of the mare at the 
lime of the service due to improper 
hygienic conditions. Soiled tail, unclean 
water and appliances may tiansmit 
infection to the mare and stallion. Soap 
or similar detergents and antiseptic 
soluuons used may cause irritation of 
the vaginal mucous membrane. Dimock 
and Edwards (1928) reported that 36.5% 
of 1606 barren mares were found in- 
fected. On adtural examination, the 
following OJganisnis were detccted- 
Sircpto-coccus genitalium in 66.4%, 
Klebsiella pneumoniae var gcnhalium 
in 10.2 % and Eschcricliia coli, Corync- 
bacterium cc^ui, Ps. aeruginosa, niicro- 
cocci. Salmonella abortivc-cquina, Shi- 
gella cquuli, chromogenic rods, molds, 
actinom^cctcs, staphylococci and strep- 
tococci in 23.3%. Dimock and Bruner 
(1919) examined 2760 barren marcs for 
genital infections and found that 25.7% 
ucrc infected with streptococci, 2% 
vvitli Klebsiella pneumoniae, 1.9% with 
E.coU and 4% with miscellaneous infec- 
tions. He is of Uic opinion that S. 
genitalium is responsible for about 25% 
of infertility in marcs. It is the most 
common cause abortion, sterility 
and disease conditions in foals. TIw* 
organisms arc constantly present as 
saproph)tcs on the external genitals of 
the marc and the stallion gets infected. 
Normal in.'ircs tvith good resistance 
overcome this infection vsithin about 
10 days following parturition. In marcs 
with poor resistance the infection may 
remain until the second oestrum and 
may become chronic under pneumo- 
vaginic condition. Infection may not 
actually jircvcnt conception, but preg- 
nancies arc likel) to l>c terminated in 
abortions or in the birih of diseased 


foals. Button (1947) and Jennings 
(1941) showed that the incidence of 
abortions from 25 days to 150 days of 
pregnancy is greatly increased in marcs 
with genital infection especially of 
streptococci and when bred during the 
foal heat. 

In the infected ninres genital dis- 
charge through vulval orifice soils 
perineal region, buttocks and tail. The 
vulval lips may gape and expose the 
mucous membrane. In certain cases 
vulva becomes loose. The perineal 
region may look sunken and may be- 
come Uiin and atrophic. The genital 
tract becomes congested witli inflam- 
med mucous membrane. The colour of 
the cervix changes from pink to brick 
red or purple. The ccrv’ical folds be- 
come ocdcmaious and os is relaxed. 
Mucous membrane becomes moist and 
blood vessels appear prominent and 
may even become tortuous. TIic ^ng^n^l 
may show a thin slightly cloudy or a 
thick yellow white mucopurulent exu- 
date witli flakes. In some eases there is 
a thin and slightly frothy exudate seen 
coming from the cervix. The above 
described symptoms, suggestive of vagi- 
nitis, ccrv’icitis and endometritis be- 
come apparent during oestrum. In 
dironic eases the exudate is mucopuru- 
lent and may be very copious. The cer- 
vix is found greatly relaxed, enlarged 
and becomes indurated. Adhesions may 
occur in cervix and in rare eases p>o- 
metra may result. In clironic cases there 
is atonic condition of the uterus and the 
accumulated exudate cannot be expel- 
led. The uterine endometrium may be 
destroyed over extensive areas and re- 
placed by scar tissue. There is apparent 
evidence of wind sucking. Diagnosis 
may be missed in mild or recent eases 
and as such it is advisable that iixirci 
diotthi be subjected to the cervical 
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mucus cultural examination before they 
are bred. 

Klebsiella pneumoniae var-gemta- 
lium infection is less commonly en- 
countered than S. gemtalium. The 
infection is characterised by a thick 
viscid, tenacious, slimy exudate con- 
taining tiocculi. The colour of the exu- 
date may vary from dull grey to yello 
wish white. Vaginal “nd cerviral 
mucous membrane appear dull and 
reddish brown in 
oestrum exudate is profuse which may 
soil vulva and the perineal “ 

complicated by the presence of " 

infections, inflammation becomes in 
muse involving cervix and uterus and 
changes occur in the mucous membrane 
and the underlying structure. A con 
siderable amount of exudate « m 

the uterus. Uterus is 

thickened walls. Occlusion of cemx 
and development of "'j; 

The symptoms and lesions vary depend 
inu upT age of the mare, duration of 
ilctfon, die time of oestrous cyde 
ihe number and £^<='1“™':'“ 
during breeding scason^and 

pneimmniaTs‘rgenitaliu.11 h a ^m 

=t:rEr'»itur;con:a»ina^ 


transmitted by coitus. 
hands or instruments. 
duced in chronic infection 
tor a longer period or it m 

dllr^muS. "hi 

mral as a routine. On 

mucus should be infection 

a mimber of 

may be present. juni,. oestrum. 

has pointed out diat 


cultures taken from normal mares 
within the first five days after foaling 
usually show bacterial growth and are 
sterile on 7th to 9th day. 

Pathological conditions of genitalia 
Vaginitis 

This may occur due to various types 
of infections. However, its incidence is 
low as compared to cervicitis or metritis. 
It appears that the vagina is more re- 
sistant to infection than the cervi-X and 
uterus. It usually occurs as primary 
infection in pneumovaginic condition 
and as secondary to severe metnus and 
cervicitis with catarrlial “udam. 
Trauma, laceration or seserc infection 
of the vulva and vagina is likely to occur 
at parturition and may result in chronic 
vaginitis, pnctiniovagina and in ?'<:"“[*• 
It is likely tiiat the cloudy, turbid, light 
coloured urine of the marc iiLay be 
confused willi v.iginal discharge. 

Cervicitis 

Variety of infections may cause 
cervicitis. The mucosa of the cxtcrmrl 
05 is usually congested and axsumcs 
dark red lo purple colour, file os be- 
comes edematous. pendulous and 
nrcally relaxed. In mie iiistaiiecs ihe 
cervical .glands become cystic; deep 
suppuration and abscess formalion m.ay 
occur Laceration during parturilioii 
may result in chronic cenicitis. scar- 
ring malfoniiation. incomplete closure 
of cervical canal or in pcniiancnt stern 
lily with desclopiiicnt of cervical seal. 
The cervical mucosa is mainly msolseil 
in the inllammalory process. In rare 
cases adhesions or false membranes nuy 
conipletelv block the cervix. 

.\fETxrm 

Pronounced palhological clunges 

may occur in metritis as a j 

various types c£ infections. Deep 
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haeniorrliagic areas alternating ^vith 
areas o£ ^vhitish yellotv coloured mucosa 
may be scattered irregularly on the 
endometrium. In sc\'ere cases the endo- 
metrium presents patchy denudation o£ 
mucus membrane with dull granulation 
tissue. The character of the exudate and 
degree of inflammation vary from acute 
to chronic. Cervical occlusion may 
occur with accumulation of several 
litres of mucopurulent material in the 
uterus. In this rare type of pyometra 
there is very severe erosion and degene- 
ration of endometrium. The uterine 
wail becomes thin and atonic. In ad- 
vanced cases the endometrium is 
practically destroyed; and the mucosa 
becomes a tough, thick, yellowish white 
fibrous membrane. In occasional cases 
of pyometra due to incomplete involu- 
tion of the uterus with patent cervix the 
endometrial pathology is not so severe 
though diffused oedema and patchy 
areas of sloughing arc present on 
endometrium. Perimetritis in the mare 
is TCiy jorc but when it occurs the 
results are fatal. 

SAU’iNcms 

Its incidence is rare in the marc. 
Dimock and Edwards (1928) faded to 
observe enlargement of the oviducts on 
rectal palpation in tlie mare. Hosvevcr, 
of 83 mares with metritis 21.7% show- 
ed evidence of salpingitis as evidenced 
by gross post mortem and microscopic 
examination. Salpingitis in the mare is 
usually of ascending type due to infec- 
tion from the uterus. In some cases in- 
fected oviducts exhibit no gross patho- 
logical changes while others showing 
only catarrhal inflammation. In rare 
cases inflammation is severe resulting 
in fibrosis of the oviduct and occlusion 
of the lumen with inflamm.itory exudate. 
The presence of the papillae contain- 
ing a smooth muscle sphincter through 


which tlic oviduct opens into the lumen 
of the uterus may be the possible expla- 
nation of rarity of salpingitis in the 
mare. In the mare hydrosalpinx is not 
recorded. 

Oophoritis 

This condition is t'ery rare in tlie 
mare. Senile changes may be character- 
ised by atropliy and flbrosis. 

Prognosis 

In marcs, vaginal, cervical and uterine 
infections due to pneumo-vagina or de- 
layed involution of the uterus respond 
to treatment in early stages. In clironic 
cases with severe endometrial damage 
permanent sterility may occur. Massive 
purulent metritis with cicatrization 
causing a loss of endometrium and ex- 
tensive cei^’ical lacerations ' render the 
mare permanently sterile. It is difficult 
and occasionally impossible to overcome 
infections due to Ps. aeruginosa, E. coli, 
Klebsiella than Streptococci as these 
organisms are more resistant to anti- 
biotics. In early stages with tlie mild 
infection recovery may result- within 
one to two months. In chronic or severe 
cases, treatment followed by sexual rest 
for a period of G months or more may 
be necessary. Prognosis is utterly hope- 
less in pyometra with cervical occlusion. 

Treatment 

Favourable results have been obtained 
by use of antibiotics and sexual rest. 
Early diagnosis and treatment of genital 
infections of mare is necessary to prevent 
early enibr)’onic death, abortion and 
sterility. 

Most of die genital infections can be 
prevented by obscr\’ing strict sex hygiene 
dtuing breeding operations. 
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The moM ra\ouritc trcaimcnt during 
recent years is the use oE antibiotics and 
sulphonilainidcs for uterine infections, 
preferably in combination with oestro- 
gens and cortisone. It is experienced in 
general that broad spectrum antibiotics 
such as Chlor-ictracycline and Tetracy- 
cline .are most effective against Strepto- 
cocci, while as neomycin, streptomycin 
and aerosporin are most effective against 
E Coli, Ps. aeruginosa and other gmm 
negative organisms. However, broad 
spKtrum antibiotics are also effective 
aminst these latter organisms. The spe 
c^c drug is selected by 
The selected drug is infused intm 
uterine during oestrum and treatment 
repeated at least 2-3 times. Simultaneous 
pa^renteral administration ma.ntams 
proper blood concentration and pro- 
"ntoL rapid recovery. Bactenologica 
examination of the cervical mucus is 
necessary after treatment to ascertain 
irr uterus is free of infection be- 
fore breeding is undertaken. 


OTHER INFECnOtJS DJSE^ES OF 
GENITAL ORGANS IN IVIARES 

Coital vesicular exanthema, genital 
horsi^pox or vesicular vaginitis 

This is a highly viral “"“8‘XaUn 
ease of equines very similar o that m 

cattle. There are „n 

spread of infection under natuml » 
ditions from cattle to horses or vKC 
versa. However, Hagan Bru^r 

nOSl'i cited one reference sta 5 

It wPs Lperimentally transnuUed 

eatUc to horses, sheep 

disease is of rare "^"Hn 

^^rmry^eaff.ted.«uo„^nod 

is three to six days, mere is 


anorexia or signs of systemic disturb- 
ances. The disease is characterized by 
the early appearance of many papules 
which develop into vesicles of 1 to 3 
mm. in diameter and may become con- 
fluent. The vesicles rapidly change to 
yellowish pustules which rupture and 
produce ulcers. A purulent discharge 
will appear at the vulva. The vulva is 
congested, swollen and very painful. 
There is frequent micturition associat- 
ed with pain. Tenesmus is occasionally 
present. Lesions may appear on the 
skin of the vulva and on healing non- 
pigmented spots appear and last for 
several weeks. Healing is usually rapid 
and may occur even without treatment. 
In the male similar lesions appear on 
the prepuce. Breeding activities should 
be suspended until the infection has 
subsided and tlie lesions healed up. 
There is no evidence to show that the 
infection causes abortion or infertility. 
It is necessary to qu.arantine affected 
animals for a period of two months. 
One attack does not confer permanent 
immunity. Cleaning the affected parts 
with mild antiseptics and application of 
antibiotic ointments may be beneficiial 
to guard against secondary invaders. 
Protection from flies is necessary. 


Douxine 

The disease is due to T. equiperdum 
transmitted by coitus. It is prevalent in 
Europe, U.S.A. and tew other countries. 
Outbreaks of the disease were reported 
from Niva California, Colorado, Ari- 
zona and New .Mexico in 193!M0, affect- 
ing mainly the wild horses. Dourine is 
practially eradicated from the United 
States. 

Only horses are affected by die dis- 
ease. The infeclion is transmitted by 
coitus and by blood sucking flies. The 
onset of the disease is very slow and the 
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diseise becomes chronic except m the 
tropics The incubation period is from 
one to four neeks or longer The dis- 
ease may exist in an animal for months 
or )ears and the affected animals alter 
nately show improvement and relapse 
again There is progressue emaciation 
In the later stages neraous symptoms 
deielop and the condition becomes 
worse The early symptoms of the dis- 
ease are chancteiised by swelling of the 
lulvil lips and I’agma There is mucus 
discharge containing trypanosomes In 
the stallion the penis prepuce and 
scrotum become swollen and leddened 
The swelling is lanable and is free from 
heat and pam In the marcs genital 
irritation is evidenced by fiequent mtc 
turition and switching of the tail After 
the acute s)mploms subside peculiar 
raised plaques appear on the skin o\ci 
the body which are popularly known as 
Dollar plaques on account of their 
resemblance to the sihcr com However 
some may be larger These appear sud 
denly and disappear within few hours 
or days to be replaced again by another 
crop The plaques arc said to be pathog 
nomic of the disease Occasionally abor 
tion iiuv occur There will be depig 
mentation of ilie mucosa ind skm on 
the vulva m mare and penis and pre 
pucc m the stallion There arc irregu 
lar periods of fever and paralysis of 
facial muscles limbs and penis develop 
gradually Emaciation is progressive un 
til death occurs Udall (1954) estimated 
a morLaliiy rate as ranging between 50 
to 70% 

The trypanosomes may be detected 
in the mucoid genual discharge of the 
mart and from the urethra of the stal 
lion, m the oedematous fluids m the 
plaques under the skm and rarely m 


blood stream Diagnosis may be made 
by complement fixation test 

Miscellaneous factors causing infertility 
In IV^es 

Nymphomania 

Cystic condition of the ovaries as 
assoaated with nymphomania m cattle 
IS not observed in the mares Rare oc 
currence of cystic degeneration of the 
uterine wall probably indicates that 
cystic follicles similar to those found in 
the cow and dog can develop 

A peculiar type of nymphomania 
condition is observed m >oung middle 
aged irregularly worked and barren 
mares which aie housed m closed pad 
docks or stables The ovaries appear as 
small hard and shrunken and not cys 
tic The affected maies show constant 
oestrum and refuse to accept the stal 
lion Conception does not occur in spite 
of forced service In this type the mares 
often become vicious and maj bite or 
kick on slight provocation Benesch 
(1955) reported that the only remedial 
treatment is ovariectomy and treated 
marcs start behaving normally m 3 to 
1 vveeks lime 

CvsTic Degeneration of Uterine 

Wall 

Proctor (1953) described this condi 
tion as rather rare to render the marcs 
stenle The etiology is not known Tiit 
condition is observed in both infected 
and normal mares The characteristic 
symptoms arc numerous submucous 
cysts that vary in size from 1 to 5 cm 
in diameter and arc filled with clear 
amber coloured fluid The qsts bulge 
in the lumen of the uterus In few cases 
numerous small, upright, fingcrhkc 
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CTSts are detectable just beneath the 
endometrium. The appearance o£ the 
endometrium is moist, shiny and ghsten- 
injj The uterine wall becomes thi«, 
soft and spongy. On rectal palpation the 
condition may be diagnosed on the 
characteristic o£ spongy thick condition 
oE the uterine wall. 


Early abortions in mares 

In this condition the aborted or re- 

sorbed embryos «<= bt 

ton (1947) recorded early “portions be 

tween 30 to 90 days o£ 
abortions were not 

visible symptoms, except when foetus 

™fexpVd. No hae-orrhage or 

#i?crliarffe was observed, in som 
cases the £o«us got “y 

sorbed. The average 

as against 15% nj ® that 

tions. occC between 

days alter conception. In 
Sid Ibreaks^oE equine inBuenm the 
annual .inodence may 

Mckemie (1^°) ""Pho believed that 

-“.A";'® 

some instances o£ hign 
occurring when ntar« «re 
particular ttaUiom hypoplastic 

abortions m mar ^^^rfed poor 

defective vulva. , 

results -when mares 
heat- 

Tumours ol the genital tract 

tumours, ot tncs diagnosed 

ovary and one of wb^th d^^o 

as cpidielioiua oi a 


consistency. The fibrous type o£ tum- 
ours and the granulosa cell tumours oc- 
curring in rare instances in young mares 
can be removed by ovariectomy through 
vagina. They reported one vaginal tum- 
our as benign fibre sarcoma. Fieldman 
(1932) reported carcinomas in the ova- 
ries o£ the mare. Williams (1943) des- 
cribed a dermoid cyst in the ovary and 
a fibroma o£ the uterus in a mare. Tum- 
ours involving the uterus were leiomy- 
oma, carcinoma and fibroma. Fibroma 
and carcinoma occurred on the vagina 
and melanoma, papilloma and sarcoma 
were commonly found in the vulva. 


Congenital defects 

Developmental arrests and other ano- 
malies of the reproductive system o£ the 
mare are rare. Hermaphroditism has 
occasionally been recorded. It is charac- 
terised by protruding clitoris and irre- 
gular sexual symptoms. 

Persistence of a portion of the hymen 
This usually ruptures at the time o£ 
first service. Some Veterinarians advise 
that it should be ruptured with specu- 
lum few weeks before service. In rare 
cases, imperforated hymen in maiden 
mare requires incision to release die 
epithelial debris trapped in the vagina 
and uterus. Tenesmus may be exhibited 
by these mares with a slight protrusion 
of distended hymen appearing between 
the vulval lips. 

Paraovarian cysts 

These are remnants of ^Vol^^lan ducts 
located in the broad ligament in the 
region of the o\ary. These c>sts arc of 
common occurrence in the ma^c ami 
they vary in size from 1.25 cm. to 73 enu 
The evsts are not attached directly m 
the oC-ary. Williams (1913) described 
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large paraovarian qsts in the mare that 
became attached by a pedicle and caus- 
ed strangulation of the rectum. Surgical 
removal of the cyst is the only treatment 
to prevent 'strangulation of the gut. 
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Chapter 25 


Infertility in Sheep and Goats 


The problem oE infertiliiy in sheep 
and goats is comparatively o£ a muc i 
less magnitude than m 
buffaloes. AlUiough the 
structures and physiological u 
arc more or less the same as in ‘l'= 
the smaller sire o£ ewes and docs renders 
difficulties or impossibilities in adop- 
tion o£ certain procedures and types of 
therapy. Though sheep are 
as relatively fertile aniniaU. annua 
losses from infertility to the ° 

5 to 10r„ are reported f™-" 

Sheep Hocks. On account of ihc I 
value of individual sheep and the arc 
fact .hat .he infetlile enes are «..ly 
lecognised at the end o 
seam... se.erina.y ads.se is ratcb 
... l.lrl. do not selllc to 


ficd as hereditary or congenital and ac- 
quired type due to environmental, 
nutritional and infectious factors. 

sknatomlcal or structural detects 

TIicsc arc rare in female shcep^ and 
goat except for fair incidence o£ inter 
sexes or pscudohcrmaphrixlitcs tti goats. 
Hcniuphrodism was noted tnost cotn- 
monly in Saanen atid other polled goats 
(Eaton. 1915 and iksdell. 1911). In one 
Saanen herd, an ■>’ 

uai recorded by KjU)Ii 

intc°rsexes are usually nule l.er.iuph.o- 
dilcs. The lu.idition apix-ais to l>e 
iiihcritcd as a siiiiplc tcces.ise tlutacier 
assoiiatcd uilh holiilcsilic.s. llotlied 
hcriiuphlurlitcs are rare Eaton (I91r) 
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m tlie development such as uterus uni 
conus uterus didelphys, persistence ot 
the medial wall of the Mullerian duct, 
the fleshy pillar caudal to the cervix 
and persistence of hymen Bhole (1967) 
recorded defective development of tubu 
lar genitalia uterus unicornis and two 
cases of segmental aplasia out of 280 
sheep genitalia from abattoir Occlusion 
of the oviducts and hydrosalpinx is an 
occasional cause of infertility in ovines 

Functional defects 

Functional ovarian activity rarely 
causes breeding difficulties Ewes usual 
ly experience one or two oestrous cycles 
at die beginning of the breeding season 
at which they do not exhibit oestrus 
but start sctding down to normal cydi 
cal activity It is however evident that 
ovanan activity is usually suppressed by 
submaintenance diet or deficiency of 
various types 

Anestrous condition is not so common 
in sheep except m unthrifty ewes which 
are usually culled It is natural that 
when rams are turned out wiili the 
flock It IS usual for most of the ewes to 
be bred within a month or so In some 
ewes die first few heats of the breeding 
season are not accompanied by ovulation 
and many ewes frequendy fail to con 
ccivc to early heats than at later mat 
mgs Exact cause of the first few un 
ovulatory heats is not known (Dutt, 
1954) There is possibility diat a greater 
degree of cmbr)omc death may follow 
early matings 

From the experiments conducted by 
Hammond (1921), Winters and Fcuffcl 
(1936) and Ardiur (1956) it is evident 
tint cmbiyonic dcatlis or resorption of 
foetuses is a conspicuous feature of sheep 
mfcruliiy By comparing the number 


of corpora lutea with the number of 
foetuses they estimated an incidence of 
8 to 13% of this condition Such patho- 
logical reproduction is usually en 
countered more with multiple than 
with single conception Sporadic cases 
of foetal mummification are occasionally 
seen Cystic condition of die ovary is 
rarely recorded and is not a major cause 
of infertility 

A specific environmental cause of 
sheep infertility is reported from 
Australia This was due to grazing on 
pastures of sub terranian clover whicli 
contains large amounts of estrogenic 
substance (genistein 100 mg per 100 
gm of clover), ingestion of which leads 
to cystic degeneration of the endome 
tium resulting in permanent sterility 
Bennetts et al (1946) Newson (1953)» 
Schinckel (1948) Underwood and Shier 
(1951) reported an incidence of sterility 
in ewes due to feeding of subterranian 
clover to the extent of 30% Dystokxa 
occurred due to uterine inertia account 
ed for 30 to 40% of the foetuses being 
expelled or removed dead and for the 
death of 15 20% of die ewes Prolapse 
of vagina occurred in 10 12% ewes 
Schinckel (1948) and Underwood and 
Shier (1951) reported tliat infertility 
in the ewes fed on subterranian clover 
persisted even when the affected vs ere 
transferred to pastures free from sub- 
terranian clover Oestrus and ovulation 
occurred regularly but fertilization or 
implantation did not occur due to the 
pathologic Swiss Cheese Type ’ endo- 
metrium Cumow and Bennetts (1952) 
and East (1951) reported that the toxic 
pnnaple in the Dwalgan up strain of 
sub terranian clover was an isoflavonc 
derivative [(5 7 1) Tnhydroxy iso* 
fiavone] Tliat was one fifth as potent as 
estrone in estrogenic activity 
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Nutritional defiricncy In relation to 
inicrillity in slicep 

Nutritional deficiencies in sheep 
more or less produce similar olfcri 
reproduction and fertility as in catde. 
Deficiency diseases alfceting 
tiou in ewes on ninge involve lack of 
minerals especially phosplioru , cobalt, 
prlin and Vitamin-A. The inanition 
effects on fertility are more 
in immature than in adult J”" 

effects are characterised by 
estrum. Voluminous data ou the pm 
tiee of flushing sheep ‘''dicated Aat 
flushing or the provision 
increased supply of good <i;“l‘ V 
ages or grains, preferably " 

suits in an increased ‘oms 

digestible nutrients which 
fertility rate and a greater ot>P- 

e.g. gata in weight, is 
greaL than in the of 

is considered that a be- 

about two weeks or so is sufficient b 

fore the rams are 

flock. In case ewes are in 

nutrition, flushing has veiy j 

on the lamb crop ^Reid 

creases nor decreases th 

1949 and Miller et al, 

Effect of plane of nutrition during 
pregnancy 

Miller ct al (1^2) were able <» im 

crease the lamb crop a 

mnp condition from 80 

rna•mairgdlelwcs'on^ligIrP^^^^ 

nutrition. 

Stamp (1963) ‘ JauVdy 

ewes in early pre^ f^lure to main- 
not so important during 

tain desimble ^ considerable 

late pregnancy can l 
foculand c\s-c mortaliiv 


There is not much evidence to prove 
that high plane of nutrition causes in- 
fertility or sterility. Reid (1949) point- 
ed out that symptoms of Vitamin A 
deficiency in the sheep arc similar to 
that of cattle. Ewes deficient in Vitamin 
A usually abort or deliver dead or weak 
young ones. In sheep the female is more 
susceptable to Vitamin A deficienqi 
than male. In drought years feed is 
usually low in Vitamin A, carbohydrates, 
protein and phosphorus. Severe cobalt 
deficiency may lead to debility, inani- 
tion, failure of oestrum and birth of 
weak lamb crop. 

Bowstead et al (1942) reported that 
postnatal loss of lambs from esves fed 
on low level of cobalt was 58% as com- 
pared to 17% from the lambs nursing 
the ewes which svere receiving cobalt 
supplement in the field. 

Reid (1949) pointed out that repr^ 
duction in sheep is not affected un t 
the usual symptoms of phosphorus defi- 
ciency develop to a proper “ 

sheep, symptoms of phosphorus defici- 
ency are similar as in cattle. Miller 
et al (1942) showed that a low protein 
diet was not so severe as one low m 
both protein and phosphorus. Repri^ 
ductivc symptoms of phosphorus defici- 
ency are similar as in cattle. Miller 
losv protein and Vitamin A Icscl are 
delay in the onset of puberty and estrum, 
irregular estrous c>des and a tendency 
to produce only one lamb on alternate 
years. Abortions are not common but 
sseak or dead is usually due to a lack of 
the mincraU in hay or pastures. Fcrti- 
liiy will not be impaired when the 
ewes or does are rcceising protein sup- 
plement and mineral containing phos- 
phorus. In cases of sesere “ 

protein deficiencies ewes may pnU om 
and eat the wool of other sheep m the 
flock. 
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The gro^vth rate of foetal lambs in- 
creases rapidly towards tlie end of ges- 
tation period and its energy require- 
ments are probably met largely from 
.glucose. Part of glucose is converted to 
“ aLtose and this cannot be returned to 

maternal circulation despite severe 
‘ernal hypoglycemia. Near full term, 
the foetal needs for glucose may be as 
high as 40 grams/ day and the maternal 
glucose is mainly derived from propio- 
nic acid ^vhich is only a minor fraction 
of the volatile fatty acids produced by 
ruminal fermentation. It is therefore 
necessary that e^ves should be fed on in- 
creasing amounts during the pregnancy 
to provide for the foetal requirements 
of both glucose and amino acids. Ewes 
carrying twins have to meet still larger 
demands. , 

Under-nutrition during late preg- 
nancy may lead to hypoglycaemia, 
hyperketonemia, reduced birth weight 
of Iambs and delayed lactation which is 
usually accompanied by the impaired 
condition of the ewes. The occurrence 
of pregnancy toxaemia due to under 
nutrition indicates that the remainder 
in the flock is also being affected. 

Copper deficiency 

Bennetts and Beck (1942) and Moule 
et al (1959) reported that a low copper 
status of pasture and of pregnant ewes 
associated with either inadequate or 
adequate copper level in the soil liad 
been responsible for neonatal mortality 
amongst lambs in Western Australia 
and in Queensland. 

Iodine deficiency 

There arc a number of reports of 
goitre in new bom lambs fed on Kale 
and Brassica crops indicating a very 
high lamb moruility towards the end of 
pregnancy, due to iodine deficiency. 


Effect of light 

It was observed by Bissonette (1936, 
1941) that sheep, and goats breed during 
the period when there is decrease in 
day light. He bred Toggenburg goats in 
July after placing them on a reduced 
light schedule from April to July. The 
control group of goats showed anestrous 
condition from March to September. 
Eaton and Simons (1953) made similar 
observations. The birth weight of 
lambs and kids bom in the fall was 
lower than the birth weight of the ones 
born during spring. The mortality at 
birth and in the new born was greater 
in the fall lambs and kids. Bissonette 
(1936) showed that the effect of the 
light on inducing estrus and estrous 
cycle was mediated through the pitui- 
tary gland. By reducing intensity and 
exposure to light pituitary is stimulated 
for release of gonadotropic hormones 
which in turn produces normal estrum. 
The increase in light apparently causes 
an increased secretion of FSH. The re- 
duction in light may reduce the amount 
of FSH secreted but, it more likely in- 
creases the amount of LH and thereby 
initiate onset of breeding season and 
ovulation (Kamralade et al 1952). 

Ambient temperature 

There is evidence tliat low reproduc- 
tion rates of flocks in pastoral Australia 
arc associated with high ambient air 
temperature (Maule, 1958). His obser- 
vations indicate that the high air tem- 
perature experienced in semlarid 
Queensland can lead to neonatal morfa- 
lily. 

Roy (1969) reported tliat the conipa- 
rativc fertility of non lactating, Bika- 
ncri, Mandi and cross breds (Coixicdalex 
Bikancri) when bred in summer was 
equally high. Thus the results of 
studies in U.S A. and Europe in which 
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early stages of prcgnatiq 
found to be particularly , 

liiglr tempenuure do not apply to the 
saL degJree to the i-'t'^Set'O'-s 
witlt their origin m hot areas, 
lained high lambing 
indigenous sheep even w re 
rvere bred during the hottest pau of the 

year rvith successful cont.nuatmn o 

sheep does not ^e^ „,,urally 
monilis lUtHi in cues n942) 

occuiaing estrns. Hammond o ' 
observed that 'f"a„ced estrum 

horse pituitary extra " ; <.otpus 

only in ewes W 

luteura. Esves in ovulation 

sence of corpus Robinson 

occurred without observations. 

(1950), (1954) 3 „ive corpus 

In the P«*""“ °'h“trusandovula. 
luteum however, both es ™ ; ^tee 

.ion were usually suppressed Mu P 

ot O' expSnentally in 

could be induced P of the 

both follicular “^,^os but the ova 

oestrous cycle of , , phase had a 

liberated during the • j^^jfff^jtion. 
very low incidence ^ group of 

Venzke (1953) repor ;th estra- 

77 ewes which was t«a‘“ 2 to 7 

diol (E-C-P-) lose vanrns gO.9% 

mg., during the ane P ^we 

came into oestrus a 

settled to service and lamb 


foetuses equal to only 87% of the cor- 
pora lutea present. The number of 
atrophic foetuses ' and missing eggs 
were about equal in number. Henning 
(1939) reported on the incidence of 
foetal deaths that 16% of the corpora 
lutea could not be accounted for, by 
live foetuses. He noted that early 
embryonic death with complete resorp- 
tion could not be detected. Ha drew 
attention to the increased foetal deaths 
with the increase in number of ova 
liberated; 8% with one ovum, 26% wi* 
two and 43% with three ova, Casida 
(1953) reported on his work that ove a 
imbryonfc death rate on the basis of 18 
Z non return was 20% but that on 
thi basis of lambing rate the 
death rate reached 30%. Merely 1954) 
reported a prenatal death loss in 
X in Australia of about 25 to 30% 
extending from three weeks after con- 
^^ifonfo term. Dut. (1954) repo^ 
on his observation on 180 North 

Western ewes that when they were bred 

i«e early in the breeding s^son 
(August and September), sliowcd an 
emb^onic death rate of 20% and failure 

of utilization in 38.9% of the ewes^ 
Failure of ovulation was uncommon in 
ewes bred early in the breeding season, 

butfanmeoffertili^^u-i^'C 




and 

- coats 'vith 

goals but u may occur b 
high milk production. 

Prenatal or Embrjonlc death rates 
In Ewes . gn 

Hammond (1921) normal 

pregnant ewes that there were no 


"p" mnt facmr a^^unting for the low 
lambing rate. 

Early Embryonic Death In Does 

Achuthan Kulty and Ifoja (1971) 
studied 175 gravid uteri with osiducts 
from Trichur abattoir. Early 
moruUiiy was detected in f -29% 
ceniialia studied. Out of the 
prenatal loss of 14.9%. H.1% 

Uore 40th day of “ g 

mated actual loss of embryo after 4 7 
days of gcsuiion was 5.6%. 
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Pathological conditions 

Nair and Raja (1972) studied patho- 
logical conditions of the Caprine female 
genitalia by studying 1860 specimens 
including 400 gravid ones from Trichur 
abattoir. The overall incidence of 
lesions was 2.15%. The following con- 
ditions were recorded: 

Cystic ovary 3.032% 

Ovarian abscesses 0.053% 
Hydrosalpinx 0.107% 

Cysts in the salpinx 0.053% 
Salpingitis 0.053% 

Perisalpingitis 0.053% 

Macerated foetus 0.752% 

Pyometra 0.322% 

Hydrometra 0.161% 

Metritis 0.053% 

Perimetritis 0.053% 

Parametritis 0.053% 

Haematinic mummification 0.053% 
Interplacental haemorrhage 0.053% 
Uterine rupture 0.053% 

Retained foetal cotyledons as 
0.106% 

Nair and Raja (1973) studied 338 
gravid genitalia from goats ranging 
from 15 days to term from Trichur 
abattoir. The embryonal loss was evi- 
dent in 18 48%. The loss during the 
first 40 days of gestation was 10,79% as 
against tlic estimated loss of 3.85% be- 
yond 40 days of gestation. The ovum 
embryo loss was found to be much 
higher 33.33% in multiple ovulation 
when more than 2 ova were shed. 

Effect of flock size 

Stamp (1963) stated tliat lambing 
percentage in given breeds tend to vary 
inversely with flock size. 

Influence of Age 

Stamp (1963) stated that on an aver- 
age, the pcrccuuge of lambs bom in- 
creased to 4th lambing. 


Seasonal influence 

Numerous studies show that efficient 
breeding at highest fertility level in 
both male and female occurs at definite 
periods of the year. A number of ad- 
verse foctors operate both prior and sub- 
sequent to this period namely^ silent 
heat, non fertilization of ova, failure of 
ovulation, low ovulation rate and early 
embryonic death. 

Genetic Factors 

Stamp (1963) stated that prolificacy 
is a character of heritability. Experi- 
ence suggest that the actual heritability 
of prolificacy in the majority of single 
lambing is of the order of 5% when dif- 
ferences of prolificacy among the sheep 
of same breed are under consideration. 
The figure is probably high in some 
cross breds since there is a considerable 
breed to breed difference in prolificacy. 
In few breeds the actual heritability of 
prolificacy may be considerably higher 
than five per cent as in Cheviots. There 
is very little evidence of an inverse cor- 
relation within breeds and in crosses 
between the extent to which a ewe face 
is covered with wool and its reproduc- 
tive performance. There is no evidence 
to suggest that infertility is the conse- 
quence of breeding for some other cha- 
racters such as wool and milk. In fe'V 
breeds, selection for given charactens- 
tics namely large head and shoulders is 
the cause of high incidence of dystokia. 

Endocrine abortion in Goats 

Vanheerden (1963) reported a condi- 
tion as endocrine abortion in Angora 
goats. It is characterised by marked re- 
gression of the corpus luteum and 
exhaustion of acidophil cells of the 
anterior pituitary vvhicli secretes-Luteo- 
tropic hormones (LTH). At tlic same 
time there is secretory activity in the 



piluitaiT basophil cells which produce 
FSH and LH hormones and tins is 
associated witli ovarian f 

lopment and estrus at the " 

abortion. The condition “uses abor ion 
and is believed to be due to heredim^ 
elfeet o£ the anterior pituitary to main- 
tain corpus luteum o£ pregnancy. 

Infective factors causing reproductive 
disorders 

(1) Enzootic abortion o£ ewes (E.A.E.) 
virus. 

(2) Vibriofetus. 

(3) Toxoplasma. 

(4) Brucella melitensis. 

(5) Brucella ovis. 

(6) Salmonella abortus ovis. I 

(7) Tick borne fever virus. ^ Un^ 

(8) Listeria monocytogenes. 

(9) Clostridium chauvoei. J 

Most of the infectious dbeases^^ 
dated with reproduction 
abortion or premature Iambi g, 
suih differential diagnosis is often 
difficult. 

Enzootic virus abortion of ewes 
(E.A.E.) 

Epidoiiologv , , , 

The causauve agent ^ a «rus ^ ^ 
Psittacosis lympho^nu 
The disease is . Canada, 

the European counlncs, -os 

New Zealand, Soudi ^,^Vd in 

The viral infection , infected 

clear flocks by the ^ The dis- 

sheep wliidi ■“Jj’ ’,Ubin a fl^ 
scminalion of the period 

takes place only a 

and during the fe' The in- 

when abortions arc . a clean 

, reduction of infected sheep m 
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flock docs not lead to dinical disease 
within the home flock until die second 
lambing occurs. The infection is not 
spread by the ram. The virus is nis- 
seminated at lambing time not only to 
mature sheep but also to yearlings and 
new born lambs and in turn these also 
abort at dieir first lambing having 
carried virus in the tissues for one or 
several years. The abortion rate varies 
from 5 to 25% and continues year Mter 
year in infected flocks. Many more sheep 
are usually infected than the number 
which actually aborts. 

Clinical symptoms 

The only clinical sign of the infec- 
tion is abortion or premature lambing 
which occurs late in pregnancy usually 
during the last two or three weeks. 
Maiority of the foetuses are bom dcacl 
but are fresh. Only a few obviously 
appear to have been dead m die womb 
for some time and show signs of putre- 
faction. In addition to the abortion a 
number of weak lambs are bo™ ah' e 
either at full terra or only a few days 
premature. iMter delivery there is a 
varying amount of pink creamy, vagina 
diSia^o and the placenta may be found 
Xined. Deaths in aborting ewes a e 
very few and later, the aborted ewes do 
noV necessarily become sterile. Sheep of 
"u ages are liable to be alleclcd but 
the heaviest infection occurs in ewes 
carrying their second lamb. 


Diapiosis 

Diagnosis uuy be arrised at from 

(a) aiaractcrislic appearance of 
placenta. 

(b) Demonstration of iiral 

ary bodies in Zeihl -Nclwo. 
stained smears cf p!a£cn-i p 
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fenbly examined under daik 

field illuinimtion 
(c) Complement fixation test 

Control 

Vaccination of eives using adjuvant 
vaccine containing large amounts of 
killed virus gives necessary protection 

Vibno foetus 
Epidemiology 

Vibrio foetus infection in sheep ap 
pears to be prevalent in many countries 
of the world The incidence of abortion 
m affected flocks varies considerably 
Stamp (1963) considered tliat the losses 
due to vibrio foetus infection arc rarely 
lieav) the incidence of abortion being 
near about 5 to 10% However out 
breaks with i higher incidence of 50% 
or in some as high as 80% to 90% have 
been reported by B-lackmore and 
Glcdhill (1046) In the same flock the 
disease is rarely seen tvso jears or more 
in succession and usuall) it docs not 
lead to any uterine complications result 
mg m mrertUuy Evses aborting from 
vibriosis become immune at least for 
one >car There is evidence Uiat stand 
mg surface water or contaminated 
shallow well may be reservoirs of infcc 
non It IS therefore necessary that preg 
nant ewes should only have an access to 
clean running water (Hadlcigli 1956) 
It IS difficult to infect a ewe at breeding 
tunc by any method of inoculation The 
subsccpiibility of the ewe appears to be 
relatively low until she has been prcg 
nant more than a month 

Ovmc vibriosis is definitely not a 
venereal disease and is not transmitted 
by the ram for it would seem that wide 
spread infcctton causing abortion 
throughout the flock can occur during 
litc pregnancy Infccuon probibly 


occurs through digestive tract Very 
little is known of the existence of 
carrier animal or other natural reser 
voirs of infection The fact that out 
breaks of abortion are confined to one 
lambing season and the failure of the 
disease to recur during the second lamb- 
ing season might suggest the possibility 
of an absence of continuing infection 
but evidence is suggestive that it is 
more likely due to solid immunity 

Pathogenesis 

When animal is infected with V 
foetus It involves uterus particularly at 
the cotyledonary sites According to 
Smith (1919) infection is gradual 
and the number of the affected coty 
ledons increase progressively In th^ 
affected areas the foetal blood supply is 
destroyed and abortions ensue In ewes 
abortions may occur at any time duiing 
pregnancy but usually during the last 
month Even iliough a very large num 
ber of organisms arc often found m 
foetal tissues they do not appear to 
cause disease of the foetus itself The 
pathogenic effect of the organism is ex 
tended on the placenta No definite 
information is available concerning 
pathogenesis by V foetus m the non 
gravid uterus "When vibrionic infection 
interferes with fertility otherwise than 
by causing abortion it possibly docs so 
by producing mtra uterine condition 
which prevents conception or implanta 
tion There is no evidence that V 
foetus invades any tissue otlier than 
genital ussue m the female No patho 
gciiic effects ippear m the nm Evid 
ciicc suggests that when infection is 
present male animals act as passive 
carriers (Sjollema cl til, 19-19 Buxton 
1910) riic site of infection m the male 
IS Jioi {Jcfiniicly known hut V foetus 
Ins been isoliicd from the heart blood 
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and liver o£ ram. Vaginal mucus agglu- 
tination test is often useful m the 
female. 

Clinical Signs 

The usual history given by the famer 
is that a few lambs have “ported m 
early stages of pregnan^ but ‘^e ab 
tion storm usually begins 
weeks before the normal lambing ume^ 
Abortion usually oecurs one “ 
days following death of the ^ 

dtat the foetus is always 
signs of decomposition. Weak lambs 
n^a characteristic of this infection. 

Diagnosis 

Diagnosis may be arrived at from : 

(a) Demonstration of ''j'’"" 
placental smears or in dm ‘mean 
from the siom.acli coiuenis of 

foeius- , 

(b) Culture of die oigamsuis f.om 
^ foetal stomach contents. 

(c) Seiological tests arc of doubtful 
value. 


witii abortion or nco-nalal mortality of 
lambs. Abortions usually commence 
30-10 days before parturition and con- 
tinuc until ftill term. The aborted 
foetus may be found degenerated. 
L-ambs at full term may be born alisc 
or dead. Some Iambs, though bom 
.alive m.ay succumb within 3 to 1 days 
of birth. In twin Iambs it is quite possi- 
ble to find one iiorntal and the other 
one aflcctcd. Prenatal mortality in 
affected flocks may be as high as 50%. 

Diagnosis 

Diagnosis is done from ihc foetal 
coulcdons b> the presence of- 

(.i) Mans small svliitc neuouc foci, 
(b) Mouse inoculation followed by 
the demonstration of pseudo 
cssts in the brain. 

U) Antiboslics b> the Sabin icldnun 
tl\c test of cs»c‘s blood. 


Control 
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Diasnosis 

Diagnosis is usually arrived at by; 

(1) Circumstantial field evidence 
including high fever in the 
sheep. 

(2) There is absence of pathogens in 
foetus or placenta. 

(3) Demonstration of tick borne 
fever bodies in blood leucocytes. 

Control 

Antitick measures should be under- 
taken. 

Bnicdla Infection 

In sheep, abortions may be caused by 
several members of the Brucella group 
namely B. Ovis, B. Melitcnsis and B. 
Abortus, In all the tliree types the clini- 
cal symptoms are similar. The organ- 
isms cause death of the foetus late dur- 
ing 'pregnancy and considerable pre- 
natal mortality occurs at lambing time. 
B. Ovis also causes epididymitis in the 
rams. B. hlelitensis was detected in goals 
by Zammit (1905) This was the be- 
ginning of the knowledge that undul- 
ent fever in man was caused by 
B. Melitcnsis and the spread wasi 
chiefly through infected goats milk. The 
disease is endemic in goats in many of 
the mediterranean countries and is also 
found there in sheep. In goats the 
symptoms vary. Although abortions are 
of recurrent nature it is not a con- 
stant feature. Symptoms of generalis- 
ed malaise with pyTcxia are observed. 
Milk of affected .animal m.iy change to 
a clear fluid containing clots. Abortion 
and parturition subsequently lead to 
persistent vaginal discharge. 

Diagnosis 

Diagnosis can be done by : 

(a) Demonstration of ilic organisms 


in placenta cither by smear or by 
culture. 

(b) Serological diagnosis using the 
agglutination or complement 
fixation test. 

Investigations done under the infec- 
tious abortions scheme in Kerala indi- 
cates the presence of Brucellosis, 
Vibriosis and Leptospirosis. 

171 Caprine sera were collected for 
examination of which 93 were from 
goats belonging to tlie goat project for 
milk production and 78 from slaughter 
house Trichur. Of these 12 were sus- 
pected and II of them had low litre 
and one had high litre for Brucella. 

Kidney of one goat had suggestive 
lesions of Leptospirosis and a strain of 
Leptospira was isolated at Trichur. 
WHO reported that this might be a 
new bio type of Leptospira which has 
not been isolated till now from any 
country. 

Control 

Vaccination of rams by strain 19 
vaccine along with adjuvant vaccine of 
killed B. Ovis gives better results. It is 
important to control the disease in the 
male so that infection will not occur. 
Vaccination of female is of very limited 
value. 

Salmonella abortus ovis 
In tlie infected cues abortion occurs 
late in tlie pregnancy and tlicrc is con- 
siderable prenatal lamb mortality. 

Diagnosis 

Diagnosis may be arrived at by — 
Culture of the casual organisms from 
die placenta and of foetal stomachs. 
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Control 

Vaccination with fonnalised whole 
culture has been used and “ 

be of some value. However it does not 
always give satisfactory results. 

Ulcerative vulvitis 

This is described as ulcerative der 

maTosis (Tunnicliff, 1949), a^ 

tic venereal disease (Newsom. 1953)^The 
spread is by ^Uen bleeding 

ewe ““°4d mucous surfaces 

lesion on the shm usually 

of the vulvar Ups- The l«mn 

starts at the “X Oc^-^^V 

vulva and spreads up spreads to 

it may ^P^Xlm time of coitm by an 
the ewes at the m 

infected ram A „y spread 

penis and s>'X'' ^ that have not 
to wethers and to <= usually sub- 
been bred. The 5 ^^ copper 

side "'‘‘'’“'/."■“‘htts been advised for 
sulphate solution 1 “ 

treating these ' j should not be 

applied externally ana 
injected into vagina- 

WiUiants (19*3) ncrcal 

(1916) repotted icular exanthema 

disease or coiuil % ^ througli 

may be oecisional ) I similar 

nods of sheep XafamUmncs. 
symptoms as m catde 

The above two dUeas«a^U>°“» 

cause o‘--ssj'»“" „„t diaraetciised 

lesions arc healed, a 

by infertility. In »» ion and 

rinse to copulate due to in 

jxiln. 
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Chapter 26 


Infertility in the Sow 


As compared to the other farin 

animals information concerning inferf- 

lity in the swine is 

prolific rate of reproduction 

intensive culling of 

infertile ones, in consequence of which 

extensive studies on the problems of 

infertility have become difficult. 

On account of the diagnostic difficul- 

tie? n the Uving ones information « h 

legard to infertility m the swme^^e 

to be obtained Iroiu i‘‘e 
material. Drastic culling of unF<^ 
tivc ones prevents s^sietna i . , 
various ffictors “ncein.n^ 
during various stages ol u F 
living aniinaU. . 

‘■'-“";‘^""'r.fuxlto»m.t"ix 

bree.h.^;^^^^‘i: 

tern multipliation and 

entiiely artificial fnmic woib 

within the jrarr^tioa U 

together with cconotittcct^midcm^ .^ 

usually practised. In ‘ 
situalion the rcscaic i j^wetwn 

imiinK directed >or.-atd. epn-u 
and not much on itrlettrlity cr 


1.5% of the 508S sows and gilts. Itt a 
detailed study Wilson cl al (1919) ami 
Nalbandov (1952) reported that 21.5‘:i' 
of tlte itifcrtility ciscs were of congemtai 
origin due to lisdrosalpinx. They 
attributed llte cause to the obstrticttott 
of oviduct consctpicitt to closure of 
Wolffiatr ihict during emlirsmial dcse 
loptnent. 

Beae and Srilsacsy (197li) recorded 
the incidence of tubal abnortnaht.es tit 
anocs.rous aninuls to the extent of 1 
to 2re. 

•r,ue and pseudo heruupl.todi.iu.t 
nte reliorted in swine, the inc.dence .. 
t lie.- 1*1. Scuuicnlal apl-ina 
aian‘-duc...\crsix dup.« ata. 
unilateral or bilateral blFl-L;’'-* 
osarici is also recotded (ligs. .0. ».)■ 
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All rcproduclhe organs 

missing except \uUa 0.04% 

Double cervix 0-04% 

Double uterine horn 0.02% 

There ^^cre l.S^o open gilts, 0 6% 
pregnant gilts and 1.27o oE the open 
(brccdablc) sous or a total 1.57o o£ the 
5088 sous and gilts with tubal abnorma- 
lities. Animals having certain types oE 
congenital abnormalities do breed but 
the low litter size is an indication of the 
existence of such malformations. 
Phssically ucll developed sous arc 
usually selected for breeding irrespec- 
tive of their reproductive abilities. As 
such those having inherent defects are 
responsible for perpetuating the sub- 
lethal cltaractcrs in progeny. 

Variations of the Sexual cycle 

Variations of the sexual cycle should 
be judged in the light of tltc observa- 
tions concerning seasonality of oestrus 
and ocsirous cycles. Swine is a poly- 
ocsirus animal Iiaving 21 day long cycle 
and apart from certain seasonal 
differences it is also fertile all the year 
round. Tills is evident by the f.ict that 
farrouings occur in any season of the 
year with slightly variable litter size. 
Hovsever, inconsistency in the duration 
of oestrus and intensity of the symptoms 
during oestrus have been observed. A 
pcailiar trend is observed in suinc that 
shorter or very intense or very mild 
heats may follow cadi other without 
any regularity in the same Individual. 
Durations of oestrous cyde also vary in 
the same individual One or more silent 
heats can !>c observed in sous having 
long anucvtious condition. 'I'hc incid- 
ence of irregularly long or short cydes 
is liighcr in sovss ilian in other spcdcs. 

Observations on Urge number of 
successive cycles foUoued for years have 


shown a well expressed tendency ac- 
cording to whidi duration of heats and 
die intensity of their symptoms decrease 
proportionally with every farrowing and 
the qclcs become longer. Weakening of 
sexual functions with each farrowing 
has also been observed by du Meznil 
du Buisson and Signoret (1968) in a 
small number. However in otlier sous, 
anoestrus may occur after 2-3 heats 
following farrowing. 

There is a seasonality in gonadotro- 
phic function in the swine. The num- 
ber and fertile heats in winter and 
early spring months arc higher than in 
other months of the year (Cole and 
Cupps, 1959; Bishop, 1963; Aamdal, 
1967 and Roberts. 1971). The ovulatory 
response in sows to gonadotrophic treat- 
ment is nuximum during >f3rch and 
April (35.3 to 38.5%) and minimum 
during May and September (10.4 to 
14.7%) (4Vcbcl ct al, 1970). 

Anovulatory oestrus occurs in fusar* 
ium toxicosis and cystic degeneration. 
Even in sows exhibiting oestrus, the 
heals may be anovulatory. The incid- 
ence of anovulatory Iieats in sows is low 
as compared to other species. 

In sonic sows vvhicli liave not exhibit- 
ed heat previously, quiet ovulations 
were seen on post-mortem examination. 
Silent heats follow in those sows which 
h-ive expressed 2-3 successive normal 
heats after farrowing. Following MAP 
treatment, if PMS is udrainistcred on 
the day of witlidrawal of MAP and not 
on the following day, oestrus will not 
be observed in 20 to 25% of sous but 
ovulations do occur resulting in preg* 
nancy (du Mcznil du Buisson, 1970). In 
sows the time of ovulation is related to 
onset of oestrus and it is indcjicndant 
of die duration of oestrus. This is m 
agrccmciu with the finding dut dm** 
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tion oE oestrus does not influence the 
length o£ c)’cle (Beeze ct al, 1975). 

Ovulatory potential o£ the ovaries is 
genetically determined like 
rhythm. Even among paternal halfsibs. 
significant differences can be demon- 
stmted in respect o£ the number oE ovu- 
lations (Smidt, 1969). The 
her o£ ova shed is however controlled by 
several endogenous and exoge^u 
Eactors. In gilts the •^“‘“'’er oE o™Ia 
tions is low-12 to 15 and this number 
increases upto sixth Earrowing and then 
decreases with advancing age 

Number o£ ovulations is rather low 
in cycles following early weaning. 
Hustoag as well as caloric 
in diet inaeases the 
tions. However it does not mere 
litter size since this ^se^ 
embryonic losses Some 

' 1963 and Rigor et al. =1. juU 
oE the Eollicles even on 
size may not jy point and 

cles may not show ^ „i,hout 

will persist for 1°''S observed upto 
Ltion. These can be obsen 

Aumbe; 'on an average is two but may 


ovulation. These can Their 

40th to 50th day o£ p . S but may 
number on an average ■s tw^_^_ ,353 

s <». 

Not oil o£ the 

follicles ovulate. In «£ corpora 

difference between number o^t^^ 

lutea and tlie ovulatory- 

Paraipan (1971) c£ the 

stigma on the ‘ “ i,vblecdinp- 
presence o£ diaractens* 

Cumulus oophorus cases 

tic disintegration an ^ 

the o\'a \'«’as fnlUcular luicinx* 

liquor Colliculi- Ini^a these 

sation occurred ptf^ic arid arc 

follicles. Tlu^l^^^ feem a 

difficult to be diSere 


normal C.L. However they contain a 
degenerated ovum, This phenomenon 
occurs in 16% oE Eollicles, Besides nor- 
mal ovulation, cystic degeneration of 
some Eollicles may occur witliout inter- 
fering with normal oestrous cycle. 

Ovarian cysts 

In swine one oE the factors concern- 
ing infertility is the cystic degeneration 
of the follicles. Generally cysts develop 
from the un-ovulated follicles. These 
cysts are classiffed according to the 
histological picture. These include 
(i) follicular theca cysts witli more or less 
intact granulosa (ii) theca luteiro qsts 
in which the follicular epithelium is 
more or less luteinised and (iii) older 
CTSts in whicli the functional elements oE 
the follicle ate missing. The wall o£ the 
oyst consists of only the basal membrane 
and fibrous tissue. Cystic corpora lutea 
have never been recorded in swine. The 
following conditions arc responsible for 
the formation of qsts (i) disturbed re- 
lation between pituitaq and hypothala- 
mus (ii) imbalance of FSH and LH 
ratio or (iii) LH insufficiency. The role 
of thyroid and adrenal cortex is not 
vcq clear in this context. The div 
lurbance in pituitaq and hypotlialraus 
relationship appears to be more obvious 
because qsts can be induced by ad- 
ministration of P..M.S. in pregnant as 
well as non-pregnant sous (Roberts, 
1971). Cystic degeneration of the fol- 
licles is also frequent in case of hyiio- 
physis blockade produced by- ptogc-stc- 
rone or synthetic gestagen treatment 
(.\ellcr cf al, 1961; First el al. lOof; 
RilVpatrick et al, 1‘aflJ). It lias been de 
monstralcd tlut abo-.c menlioncd bolli 
hormonal treatments disturb the ctaie 
genous FSH/LH ratio. According m 
Roberts (1971) small and large m-duple 
qsu in SO--S may be due so Lnciea-aa. 
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thyrotropic activity. Nalbandov (1964) 
has described tlie classification o£ the 
ovarian cysts as under. 

Retentional cysts 

Some o£ the follicles do not ovulate 
but grow further during the early 
luteal phase and later they undergo re- 
gression. Such c>sts are 2 3 cm. in dia- 
meter and occasionally occur in pairs. 
They do not influence sevual cycles and 
hence these arc not considered as 
abnormal. 

multiple giant cysts 
These are mucli bigger than the fol- 
licles which ovulate and even they can 
reacli the size of 10 cm. The affected 
ovary will become \cry big and will 
appear like a duster of grapes (Fig. 90). 
The ovarian tissue will be reduced 
because of pressure atrophy. The reason 
for their origin may be attributed to 
insuIRcicncy of L. H. Granulosa layer in 
tlic wall of the c>st is completely or 
partially luteinised. Granulosa tissue 
can be found in some areas only, usually 
with die signs of degeneration and 
desquamation. Luicinisation is more 
common in medium and smaller cysts. 
Sudi cysts appear like yellow bodies to 
the naked eye. Granulosa and theca 
layers also take part in lutcinisation. In 
other cases lutcinisation will be found to 
occur in isolated areas. The walls of the 
large cysts consist of only fibrous tissue 
as the granulosa and theca interna 
layers degenerate because of die in- 
creased distension of the qsts. 

Tlic oestrogen production by the 
large cysts is poor whereas luteinised 
qsis produce progesterone and main- 
tain secretary status in die uterus. In 
die case of large qsls irregular qdcs 
vddi usually prolonged periods of 


anocstrus is observed. It is not clearly 
known whether the apparently normal 
yellow bodies that are present in some 
cases in addition to large qsts are from 
the previous cycle or from the ovula- 
tions from abnormal cydes. It is also 
not dearly known whether these occur 
as a lesult of complete luteinisation of 
the smaller cysts. 

Multiple small cysts 

These are less frequently observed. 
They are hardly larger than the mature 
follides (Fig. 91). Theii number eK- 
ceeding die number of ovulations is 
usually observed since these can be pro- 
duced experimentally by P.M.S. treat- 
ment; probably they develop as a result 
of temporary or permanent over pro- 
duction of gonadotrophin. Both the 
naturally occurring and experimentally 
induced small qsts are similar to die 
intact follicles. They contain and ex- 
crete more estrogen than follides. 
Animals with sudi cysts exhibit very 
irrcgul.ar duration of cstrus and ocstrous 
qdcs. Even in spite of multiple small 
cysts, no nymphomania is obsciwcd. 
However, cstorgenic effect is seen in the 
endometrium. 

Nalbandov' (1952) has recorded diat 
occurrence of qsts is more common 
during spring and die chances of rc- 
coveq are vcq remote, 

Classen (1968) studied die histo- 
logy of the qsts and the endometrium 
and found luteinized follicular qsts in 
45%, follicular theca qsts in 3 8%, 
intermediate forms between follicular 
Uicca and luteinized follicular cysts in 
9.7% and oUier qsts in 12.9% of die 
total cases of qsts. 

In die luteinized qsts, the lutein 
tiuuc often shows the signs of degene- 
ration and it is oedcmic towards die 
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centre. The theca externa is 
filtrated with leucocytes and lympho- 
cytes and fibroblasts infiltrate from Ae 
stroma. Degenerative change occur 
ring in the follicle may probably be the 
result of compression atrophy. 

The follicular theca cys^ in some 

cases have intact gta"u “sa cell wM 
hardly differ from the Ml'cle whereas 
m oier cases it is desonerated^ » ^a 
varying depee. ^nsjea 

mains isolated. Oranu Vanror* 

vacuole condition of 

rhexis and pyUosis. 
theca interna depends on j.jenera- 

losa, the more ntenced the deg ne^^ 
tion of the gtttnulosa coils the m 
theca interna cells loose t 
character and bcft^^^J^he walls 
theca interna piolifer capillaries, 

of the cysts along I '* *^mus, there 
The theca e.xterna is oede 
is cystic degeneration [listo- 

follides found in the ®t^ .f jorm of 
logical picture o tntet^;- .p,., 
cysts reveals early t luaev. their 

granulosa cells j cither Unci- 

granulosity disappears develop- At 

Oration occurs or vac^ohs^;^^;; P 
some places where 1 pcnettalc 

vanced, capillaries >Iitosis in 

through the bi^lmembmne.M^^^„, 

die tissues wh.c^i ‘ ,cnt of cor- 

menon during uie cl ij forms 

pus luteum is never sc ^^cnt. 

oE cell „,,losa cliaractcr 

some cases, the g luteiniza* 

remains dominant t lu place 

lion of granulosa docs^.^ be 

but atypical ^ ihcca cle- 

fonued by the p tlicca cMcma 

incnis. 

IS intact or is 
cells. 


In the dead cysts o£ unknoivn origin 
follicular epithelium is missing. The 
wall o£ these cysts Contains fibrous 
tissue which is poor in cells and often 
oederaatous. In the wall of the cysts 
dilated capillaries containing detritus 
are found. 


The overall study of endometrium in 
respect of various cysts has revealed the 
following incidence of the cycle; folli- 
cular phase 2%, ovulatory phase 11 
luteal phase-I, 50% and luteal phom-II. 
10%. involutory phase 17%, and 7% 
could not be evaluated. In 1-1% of the 
cases cystic endometritis occurred ivith 
oedema and cell infiltration m the 
stroma together with functional but not 
inflammatory degeneration of the gland. 
Cystic endometritis is observed during 
all tlic phases except early proliferative 
phase. 

Fungal infection : (Fusario toxicosis) 

When maize infected with Fiisanuin 
Eraminca is fed lo the animals, on ac. 
count of its /caralcnon (P, toxin). v.luch 
is haling oestrogenic effect, plotluces re- 
producliie problems. 

Severity of die problem varies accord- 
i„E to die degree of infccdoit and dura- 
don of feeding. Besides gallroinlcslmal 
symptoms oedema of lulia. anocstroni 
condition, abortions and malformations 
of die foetus liaic been described. Sucl- 
ling of the udder and teats arc niartcdly 
obwned not only in sons but also in 
«ilts. In male piglets snclling of pre- 
puce also occurs. Younger animals arc 
more susceptible and even wilti htrle 
quantity sliow severe vvmplomi. leailitig 
to sterility. In sons clumccs cl tcco.cty 
ate remote (Pajuiii. 107J: Kai-nai. 

' icmc call Lc 

■bv fcct^' ' •' ' 
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Sucli cases stimulate chronic oestrogenic 
effect such as early maturity in gilts 
with increased number of Graafian fol- 
licles and hyperplastic endometrium. 

In sows hyperplasia of endometrium 
is also markedly observed. Besides in- 
creased follicular activity, degenerative 
processes of the follicular epithelium 
and ova also begin resulting in, ovarian 
sclerosis. Together with this, cystic 
glandular degeneration and desquam- 
mation of superficial endometrial, epi- 
thelium also occurs. This is followed by 
intense cellular infiltration of tlie endo- 
metrium, The hyperleucocytosis is cha- 
racteristically observed in vaginal dis- 
charge. The hypophysis cerebri shows a 
decline in basophil cells and a great in- 
crease in acidophils which suggests that 
oestrogenic effect is not only peripheral 
but involves ilic central regulatory 
system. 

Post weaning fertility and Infertility 

Some sows exhibit oestrus 72 hours 
after farrowing which is unovulatory 
(Du Mcmil du Buission el al, 1970). 
During this early oestrus, release of LH 
cannot be demonstrated (Parvizi et al, 
1975). 

The lactational anoestrus occurs in 
sows .IS a result of disproportionate levels 
of prolactin and gonadotrophins. Imme- 
diately after farrowing the level of FSH 
is higli and L.H. ]e\c\ is low. The levels 
become normal only after ^veaning 
(Crigton and Lamming, 1969). 

Gonadotrophin inhibition becomes 
weaker in late Lactation, by *10 days 
after farrowing when spontaneous 
ocstrous qclcs may commence. In early 
lactation (before 30th day) it is hardly 
possible to induce oestrus with exogen- 
ous gonadotrophins. In the later part of 
lactation, the number of individuals 


responding to gonadotrophins increases 
proportionately as period of lactation 
advances (du Meznil du Buission, 1970). 

Oestrous cycles usually commence 
after weaning. Resumption of gonado- 
trophin function becomes more marked 
if early weaning is practiced before 30- 
35th day of lactation. This may be due 
to rebound effect of prolactin activity 
which is highest during peak of lacta- 
tion. As such resumption of sexual 
functions depend primarily upon the 
time of weaning (Becze, 1976). 

In case of conventional piglet rearing 
where the suckling period is longer 
than 40 days the time of the first oestrus 
after weaning varies considerably 
(Cole and Cupps, 1959). If weaning is 
practised on 28th to 30th days, 85% of 
tlie sows exhibit oestrus within the first 
10 days. About half of the anoestrous 
sows can be expected to exhibit oestrus 
within 50 da>s of weaning, if not they 
are fit to be culled. If some sows arc 
weaned during the first 4 days of lac- 
tation. oestrous invariably occurs witliin 

4 to 5 days following weaning. This is 
followed by another oestrus after 4 to 

5 days which brings sow’s into normal 
^de (Wekerle, 1974). Group weaning 
is desirable as the endocrine status of 
each member of the group will be rela- 
tively similar ^vhich acts as the basis for 
planned breeding. 

Sows which are weaned on the 4th 
day after farrowing exhibit first oestrus 
very early. On account of epitheliocho- 
rial placenta a very rapid involution of 
uterus occurs resulting in conception 
even 2 weeks after farrowing. However, 
in such cases conception rates and litter 
size are extremely small. This is partly 
due to low number of ovulations and 
partly because of the incomplete uterine 
imolution. Following short lactations as 
that of 40 days, conceptions arc poor 
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(Gruver .t 1972). deduced Uuer ^ « condUi.. occurnng^af.er «e^- 
after early weaning (before 20th d y) condition o£ the animal, 

have been Grovei This form of subfertility causes consi- 

Moody ef «!. 1969> derable losses unless early pregnancy 

ct al, 1967). diagnosis is undertaken. Early preg- 

The relationship between lactation „„ be diagnosed by the use of 

and uterine involution is manifested as hormones which wiil not have adverse 
and uterin conceptus but iray induce 

foUows. * t jhe in empty animals The early 

pregravid „pid dur- ^^gnancy diagnosis can be done by 

?’’“X'’L's’t few days after farrowing. ogesterone estimation (19th day fol- 
ing the first few o y involution of P f„ insemination). The use of hor- 
In lactating “‘““'^/jaster compared “"J is limited in commercial units 
uterus is intense /““etating ani- T account of •'Hormonopathia" (miss- 
to ‘ tion is completed . hormonal effect) which develops 

mals, after the inv definitely nifinly against gonadal steroids but to 

the endometriu animals and in degree against gonadotropins, 

sows' wL”ervery ear!y, the oedema of jaason and strong -"■lj>’«rt_s.mss^cspe- 

. «.ViA iTifnldinss ot 


me nnimals and m . ^ degree against gonauuiiu^aaaa.. 

thin. In ^ ? ^he oedema of and strong and short stress espe- 

sows weaned j[’ j of the endo- . j,y due to transport play an important 

d\ ^o"to£theg^ oestrus, 

metnum, all show the ^ .he D3iIiomcch.an- 


le endo- to transport pi: 

tween 6th to “““la, involution SI out of 200 (-U/ii) ''t ^ 

endometrium avoids There is Out of 1 16 animals i . 

and starts proliferation „nll irus 76 became “ ber of 

progressive rcgcneralion cniy- roained empty. Tlie “ 

upto 21st day ttlong"'-*" '■'“Ij^p.occL anoesrius animaU being 121 (6-,0. 
niic activity due •? P™ ,Jans utcrinc further inrestigation on 61 anocunn 
which act as barrier „tbnomc examination re- 


wliich act as ‘°nnd“cmbnomo 5o,vron"po5t moTlcm raaminatiim re- 

migration. iniptotat _ following condmom. ffablc 3.). 

a rrliume. Histological appearance of the endo 

metrium in accordance vsith osa- 
run condition. 


migration, 1114^“* 

development (Thuiue, 

et al, 1969). 


Anoestrous condlUon 

• vsHifv tends to beco 

RcproducmeabiU^ten 

sluggish f°''osving am s^ , 

number of amu^ „^Xueed ano«tlous 


The incidence cf the anoestrous con- 
dition varied according to the 

• ..rxcl It 11 thr? 


luggish foUosving farro'smo- ^ „ , ditioa varied aworui.., so renunen 
condition may develop- Proto , 
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Table 32 

POST MORTEM CONDITIONS ENCOUNTERED IN 64 ANOESTRUS SOWS 


Condition No 

of cases 

Description 

Infantilism 

S 

Infantile uterus and small ovaries 

Inactive 

7 

No G L and G F Shape and size of 
ovary normal 

Subactive 

13 

Regressing CL's 10 15, Lentil sized 
follicles 

Persistent corpus luteum 

16 

Fully developed C L 

Silent oestrus 

4 

— 

Ovarian cysts 

22 

Single, multiple, large, small with or 
without persisting C L 


units However, majority o£ cases res 
pond to improved environmental and 
raanagemental conditions viz proper 
transportation, regrouping o£ herds, re 
organization o£ the routine schedule 
and adequate nutrition This indicates 
that there is a close relauonship be 
u^een the environmental factors and 
the endocrine constitution, a small dis 
ad\intageous effect induces anoestrous 
condition ^^hereas a small advantageous 
effect quickly restores it The incidence 
o£ this transient form of subfertihty due 
to anoestrous condition is about 40% 
and 1/3 o£ the cases start exhibiting 
oestrus after an interval o£ 1 to 3 cycles 
without rcinednl measures The other 
1/3 o£ the lot requires 2 to 3 months 
£or spontaneous recovery The remain 
ing 1/3 o£ the cases can be considered 
as having ovarian dysfunction and 
gross endoraetrnl changes 

Disturbances in fertilization and 
iniluencc thereof on conception 
rate 

In the normal course, practically all 
ova aic usually fertili/cd (90% to 100%, 
Sinidt, 1971) except tlic abnormal ones 
like oval, Icuiiform, wnli rimosczona 


pellucida In swine, the conception rate 
determined on the basis of cleavage is 
slightly lower because of the pheno 
mcnon that one part of nonfeitilized 
ova — a cytoplasmic fragmentation oc 
curs very similar to the normal cleavage 
These cases can be identified only by 
intensive examination, since the pre 
scncc of spermatozoa m the zona pel 
lucida IS not a proof of fertilization 
Considering this in swme following a 
well timed insemination with good 
quality semen the apparent cent per 
cent fertilization is only to the extent 
of 85% (o 95% (Nalbandov, I96f) 

Rate of conception is greatly influ 
ciiced by the boar Litter size differs to 
a great extent from boar to boar and 
this is mainly related to the individual 
differences in semen quality There are 
cases, where in spite of good quality se 
men conception rate is poor (Aamdal, 
1967) 

In the swine on account of the long 
duration of estrus, ageing of gunetes 
occur resulting m the decline of the 
conception rate and the rate of cm 
bryonic development, in consequence 
of which tlie sows loose their ability to 




produce fully viable embryos. Later die 
Lmbcr of abnormal ^ 

crease due to polyspermia 
IE inseminations are ” 

hours after the on set of oesu 1^ 

number of zygotes with 
pronuclei will increase prop 
Elation to the d^lay (HnncocL ^ 

1961; Thibault, 1959: Bomsel Hei 

Mricli, 1962). 


, • ;c more coninion in 

rx 

slower. iollowing 

rp“m pmetratio'n and its — ome 

S^t becomes 

can happen even ;dter 

semination but mcid 

frequent with deby ^^,tozoa » 

This indicates f fi„,%hase of the 

not able to induce the ftMP 

meiosis (of ovum). frequent 

bault (1959) diCT"':' ^ 

than polyspermia* 

Ageing of the ®P“"’^‘“o°„c unsuit- 
process in which tl y j in ,hc 
Lie for fertilizatmii, 
genital tract whe ._^^i„o s,or- 

place too carl) or “jng insemma- 

age of tlie for more tlian 

lion with semen ‘ , 3 „ of sper- 

3 days, a »“\'“':;=/irtta zLa.pel!u- 
inatozoa can be fou cinbiTOS 'vitb 

cida and 

reduced viability m • 1963). It 

Henshaw, 1958] ^ ing of the 

may be assumed that 1^^ S __ 
spermatozoa is rciaic 
of Uteir DNA content. 

Most of the tyg°‘” nihers die 

fertilizations do iwt ^^^^P^p,ncni and 
during the cmbr> .eldom develop 

heteroploid .jepends 

from sucli z)got»- nbrionic deve- 

mostly on the mtc of emors 


infertility in the sow 391 

lopment which in turn depends on the 
eariy embryonic losses. Emb^onic 
mortality during nidation is about 25% 
in multiparous species. T^is mattes po^ 
sible the elimination of einbi 70 s from 
abnormal fertilizations and of those with 
reduced viability and the uterus is pro- 
tected from over-loading. 
fore be considered as a physiological 
phenomenon. When embryomc losses 
Le in excess it becomes pathological. 

Embryos develop from about 80% of 
the ov^shed, the rest wdl die before 
implantation and an odd.tional 3% 
upto the 45th day of gestation (Beae. 
1971) 


The causes of embryonic losses arc 
multiple. It is related first of all to those 
embrjL which are from abnormal ferti- 
lization and to those lAich arc loaded 
with chromosom.Tl aberrations. ^ 
reduced viability of die embryos fom- 
L out of the aged gametes partly or p- 
natc from chromosomal abnormalities. 
As a consequence of immune mcompati- 
wiity the embryos die at the time of 
implsnUition. 

Genetical factors arc 
volvcd in some boars as grealcr dilfer 
enccs can be found between the rate 
of fettilizalion and liner size (Aaiiidal. 
1967: Hafez, 1967). Embryonic iitorta- 
mv is higher when inbreeding is prac- 
tbid and is related rather to tlic in- 
breeding of the dams tlun to that of the 
foetuses. 

Conltan lo other species, rate of 
embryonic inortaliiy inezeasev nnh in- 
crea^ in age of the sow: it is loner m 
gilts llLZn in sons nhich base liad many 
fozrowings. though the numb« 
sJicd Is higher m older anisuli- Ha.e 
Libryonie losses is aim higher m '«/ 
young jusz matured mother- ■ F 
portion cf dead foetuses inacaws a..er 
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Uie sixth pregnancy (Vandeplassche, 
1968). 

The physiological capacity of the 
uterus is also one of the factors of em- 
bryonic losses. The rate of embryonic 
loss increases with tlie increase in num- 
ber of ovulations (Hammond, 1927 and 
Nalbandov, 1964) This does not mean 
ho\vc\er that higher ovulation values 
aie not desirable because the higher 
litter size depends on higher rate of 
ovulation. 

The average value of physiological 
capacity of uterus in sows is about 
eighteen embryos. Following transporta- 
tion of blastocysts embryonic losses 
increase as both tlie recipients, ovum 
and the transplanted blastocyst might 
be destroyed (Vandeplassche, 1968). 
Even in spite of the fact that superovula- 
tion was induced by PMSG administra- 
tion (1500 I.U. PMSG on the 15th day 
of tlie cycle) and 35,4 ova obtained only 
17 live embryos developed limited 
to the physiological capacity of the 
uterus (Hunter, 1966). Limitations of 
uienne capacity might be related to the 
placental conditions required for nouri- 
shing tile foetuses. When embryonic 
losses occur, foetuses located at the 
cornual apices are mainly affected. The 
relationship between nutritional status 
and embryonic loss is as follows: In- 
creased caloric values of the sows feed 
increases the number of ovulations, the 
size and eight of the corpora lutea and 
their progesterone contents In such 
cases the number of embryos increases 
even beyond the physiological limits. 
When the number of embryos exceeds 
the uterine opacity, the magnitude of 
the embryonic deailis will be so great 
that the expected size of the lUler de- 
creases. Therefore reducing the rations 
following insemination is advisable if 
(lusliing has been pnictiscd to stimulate 


ovulation (Nalbandov, 1961; Vande- 
plassche, 1968). 

Decreasing the caloric content of the 
ration results in increased embryonic 
losses If the required portion is supplied 
in the form of maize 46 days before in- 
semination, the rate of ovulation re- 
mains unclianged but only 22% of ova 
will develop into embryos, instead of 
expected 30%. If the same treatment is 
applied following mating, embryonic 
losses before inplantation will be in- 
creased from 2-3% to 5% (Becze, 1962; 
Hafez, 1967). Very little is known about 
the effect of thermal stress on embiyonic 
surv'ival but Utter size is increased when 
sows are protected against summer heat 
by water spraying (Hafez, 1967). 

Little is known about the hormonal 
play in embryonic deaths. Litter size 
was not increased following piogesterone 
treatment (Becze, 1967) or oestiogcn 
(Day et al, 1963) treatment applied dur- 
ing implantation. Hormonal treatments 
(oestrogens + androgens or gonadotro- 
pins in low doses) which are used for 
early pregnancy diagnosis do not affect 
litter size. Considering the above it can 
be concluded tliat any litter size below 
the average of 10 piglets should be con- 
sidered as indicative of higher embryo- 
nic losses. 

Embryonic loss of about 20 30% can 
be judged by comparing tlie number 
of corpora lutea of the live embryos at 
about the 45th day of pregnancy (Becze, 
1969). If the number of the ovulated 
follicles (17) is taken as a basis, embryo- 
nic losses amount to 41%. If litter size 
is related to the number of follicles 
suitable for ovulation, which is 19, few 
hours before ovulation, the loss is 48% 
(Nguyen Thicn, 1974). The above stu- 
dies indicate that in swine poly ovula- 
tory follicles with more than one ovuiu 
can be encountered (Becze, 1969). 
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Perinatal losses, perinatal diseases ol 
the genital tract 

Perinatal losses arc characterised by 
the number of foetuses born dead still- 
births. In commercial herds, 
has gone up from 5-87<. “ 

Over 30 factors have been attributed 
the probable cause of stillbirths. It has 
been observed that in 30-50% of the 
farrowings,' foetuses are orn 'j'* 

ruptured umbilical cords resulting mto 
Sirths (Perjes, 1976) If the umMn 
cal cord ruptures and if the farr g 
is delayed due to -1-“ -“musetf 
foetus dies of suffocation. .. a 

Ibis mnture was earlier considered to 
be of genetical origin but 
sidered to be die 

vironmental factor, farrowing, 

and decreased intensity ‘f. 

The newborn foetus should not be se^^ 

rated from the “other, she become 

nervous and if will 

lops aversion. However the to« 

regain under h‘=^*“.P=7ro 

born beneatli the drier ^ „fjic oxy- 

U„, soon ondmduces favoumldc^^^^ 

tocin release m the q effect on 

ultimately ^ly of farrowing, 

the rhythm and intensity 

Incre.asing number “f^^^raar herds is 

low body weight in co jomc 

an another importan * dystokia 

arses, large fooms. The 

and consequent drath 

etiological conditions of abme 
clearly known. ^ 

In consequence ^“T^esriop in 
decreased number of f ^ {„, 

the ulenis. In ase helps 

foetuses in uterus the foetus 

in increased r can 

leading to d)smhia- 

be an iiiqiotLant fac incr««uSl>' 

hia alone but ns eff«‘ » 


harmful when there are few foetuses in 
uterus getting more nutrition. Litter 
size decreases due to early breeding, 
fungal infections of feeds and early 
embryonic deaths. This is more 
common in gilts. Sows if bred within 
20 days after farrowing have decreased 
litter size due to incomplete involution 
of the uterus. 


Little is known about the causes of 
low birth weight and nonviable piglets. 
In such cases in spite of normal number 
of ovulations, fertilization and nidation, 
the uterine environment is not condu- 
cive to the growth of foetus. This may 
be aitributcd to altered hormonal 
status (Hormonal apathia). 

RlasUtis, Metritis, Agalactia 
(MMA-Syndrome) 

MMA syndrome leads lo heavy losses 
by increasing nco-natal mortality and 
by delaying conception after farrow mg. 
t’^^ic syndrome has been first reporlcd m 
USA. in the fifties. The incidence of 
Uiis condition in commercial herds is 

about 15-20% and •''‘i ‘“■’‘’/u'd 

reptoduclisc problem m France (Ud- 
niL, 1971). The s).idronie becomes 
apparent 12-IS hours after farrowing 
c!!mmoniy imolving die 
elands and seasonally die gcmcil tract. 
Sometimes artlirids is also encountered. 
Constipation is die general s)mplom. 
On account of agalaclia ami mmnlis. 
sores lie prosltale ami suckling is suv 
nended. The mammary gbnds are oedc- 
TOious and inflammaloty. .MiU with 
appatenlls normal corisinency lusm, 
off^ise ;mell is diwlurged from 
ef die reau. Scarbniul «««“>“ ‘ 
Ciiin" inffaramatron arc alto obsetseu. 
?^7“mammars- gbml mas show necn> 
,ic paiclies wticrr die genital tract is m- 
suIsTl Sciuux mucus, mucopmme^. 
diutharge or in so ere caio. leu-u. 
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brownish ofEensive vaginal discharge is 
observed 

Shreds of foetus or foetuses or pli 
centa may be present m the vagina 
Post mortem findings also show infiam 
maiion with \arying degree of severity 
Atony not only of the uterus but also 
of the alimentary canal is present It is 
usually related to delayed farrowings 
beginning with high temperature and 
constipation accompanied by muscular 
weakness and circulatory failure In 
some cases in spite of relatively undis 
turbed general condition, mastitis of one 
or more quarters and mild endometritis 
could deielop after faiTowing In such 
cases the normally occurring post 
partum high body temperature remains 
at a higher Iciel for weeks (Brenner 
1972) E coll staphylococcus Kleb 
siclla streptococcus and mycoplasma 
strains can be isolated from the affected 
organs and this indicates external in 
fection Etiology of the infectious agents 
IS howe\cr not clear The MMA syn 
drome probably is due to endocrine 
disturbances as a result of stall feeding 
and inadequate nutrition Systemic 
disturbances occur due to lack of exer 
CISC over feeding rations causing consti 
pauon damaged grams or fodder and 
feed containing oestrogenic substances 
Sudden environmental clianges or very 
high temperature inside the pens may 
lead to detrimental changes of the en 
dometnum (\Vilmorc 197 1) High pig 
let mortality due to this syndrome is of 
economical significance During starva 
tion piglets die soon because of hypo 
glycacmia unless they are artificially 
reared Moruahty is practically very 
little in sows as they lecover soon from 
septic endometritis due to antibiotic 
treatment and rarely develop sterility 
(Siivcgcs and Vinvi 1973 Suv eges ct of, 
1974 and Radnai and Uadnaincc, 1971) 


The threi? symptoms metritis, masutis 
and agalactia do not occur together in 
every case, can develop one by one or 
only two of tliem may occur at one and 
the same time (Becze, 1975) Lack of 
free movement before farrowing, hous- 
ing without bedding artifiaal illumina 
tion, increased noise effect, improper 
ventilation, contribute as predisposing 
factors for causing retained placenta, 
metritis and delayed involution Crowd 
ing of sows in small rooms before far 
rowing IS not advisable This unnatural 
housing will induce m a psychosomatic 
way by lengthening of gestational period 
from 3 to 5 days, delayed farrowing, 
dystokia, retention of foetal membranes 
and metritis Under such conditions the 
object of having farrowings is defeated 
If the animals within the unit are pro 
vidcd with more ideal conditions Ahe 
incidence of disorders will significantly 
decrease which supports the importance 
of environmental influence (Becze and 
Szilvassy, 1976) 

Nutrition 

Plane of nutrition has a marked 
effect on the fertility in the female 
swine Inanition (due to low plane of 
nutrition) m swine results in delay m 
the onset of puberty and failure of 
oestrum or irregular oestrum Over 
feeding or high feeding levels cause 
early embryonic mortality in increasing 
degree (Casida 1953) Narayan Rao 
(1969) reported on his observations on 
the swine herd at Tirupati Veterinary 
College that feeding pigs for prolonged 
period on garbage i e largely on cereal 
food wastes alongwith vegetable matter 
variable in quantity and quality result 
ed m poor growtli rate, late maturity 
and delayed returns Robertson ct 
(1961) reported tint the percentage of 
ova developing to normal embryos at 25 
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days of gestation was less by 25% in 
sows on a full teed piogramme. Chris- 
tian and Nofziger (1®2) csttmated the 
prenatal death rate as 27% 
a high plane U.an on low plane of n«^ 
rition in tl.e swine. Even though "gh 
ovulation rates occurred with 8''“ 
full feed, the higher <nithryon.c dea* 
rate produced litter smaller than those 
in gdts on a low plane of numm • 
Hains ei d (1955) however observed 
that although gilts ted on tu 
a higher embryonic death rate ton 
gilts on low feeding levels, the h.ph 

OTulation rate resulted in mor ^g 

farrowed. Casida (1953) — Jtat 

full feeding ^r and was not 

conception and soon alter 
■ related to the same condttion a he nme 
of breeding. Moustgaard (1959) r P 

that feeding sows on plant protein wi*. 

out Vitamin B12 eaused g 
bryonic death rate than 
were fed animal protein P 
tein with Vitamin B12. 

Vitamin A deheiency iu swine «u^ 

nervous symptoms of 

cycle, frequent and 1 S 

H:^e”era1(l928;ohsenedtot^» 
bred before nervous syinp j 

ed usually “ther aboited orj^^ 
dead foetuses or il'c ^ _ Resorption 

at birth and died soon ^tenRcs^^^^^^ 

of the foetuses ma> o ^ Bauer 

Hale (1935) Bendisen ( 9H) f^n new 
(1950) reported the pre j 

LuV'S'etsof -.hi^.%^.,^^;t:Ade. 

abnormalities caused hv ^^uncy. 

fidency in sows during jjefects or 

The anomalies included c> 
the absence of eyes. 

Swine are the may adi^ 

which dcficicncv^ 11929) lepm^rd 

reproduction. Ewms t - „tion 

that if pregnant sows arc Icn 


deRcient in calcium it may cause diffi- 
culties in farrowing, low milk yield and 
the piglets which would survive are apt 
to be weak and unthrifty. Davidson 
(1930) reported that sows developing 
severe calcium deficiency had a tendency 
towards an increase in foetal atrophy 
and still births. 

Infectious infertility 

Normally the genital tract of sows is 
clean owing to the seif purificating abi- 
lity of uterus and vagina especially dur- 
ing the follicular phase. During farrow- 
ing, the genital tract often gets conta- 
minated with nonspecific or facultative 
pathogenic microbes. They rarely 
induce a chronic catarrh-il endometritis, 
however the common organisms pri> 
ducing mild endometritis were isolated 
from the genital tract of repeat breeder 
sows. Chronic infections in the utogcjit- 
tal tract are caused by some facultative 
species like E. coli, streptococcus and 
suphylococens. These strains will 
TC.Tch biological cquihbnitm. In 
such cases when one of the orga- 
nisms is eliminated by treatment, 
the ecosystem becomes unbalanced 
•vnd the other non-specific organisms 
nrolifciatc tlicrcby making recovery 
f^il^ssible (Brenner. 1972). The atony 
of ’die uterus coupled with 
resistance of the sow 
increased virulence of the micr 
organisms insoUed- 


IJrucellosis 

Urutellovis is the specific m/ection. 
disease caused by B. suts and m some 
countries bs B. melitcmis. B. aboiins 
c^cIl in mawi'c infecuons only causes 
scrolorical changes- Transnnssion of 

^Lctlovis is mmdv due 

but it often ul^ place sei-et^^ 

thiongii infected boars or dteir se-a:- 
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Dermal infection should also be taken 
into account. Intra-'uterinc infection 
has an important role in maintaining 
the disease. Brucella infection spr^ds 
quickly in the sow causing pathological 
changes in different organs such as 
abscesses, deformity of the vertebral 
column, by development of- exostosis 
which results in paralysis as a con- 
sequence of pressure on the spinal cord. 
Brucella organisms have a special 
affinity towards both tlie male and 
female reproductive organs, foetal 
membranes and foetus. 

In boars, orchitis at times breaks 
out in an epidemic form. There will be 
swelling of the testis which is not pain- 
ful and the libido decreases. In the 
later stages sclerosis of the testis occurs. 
The boar testes arc relatively rarely 
involved. Epididymis and seminal 
vesicles are most frequently affected 
while as the prostate and cowpers 
glands arc rarely involved. In testis and 
accessory glands lesions arc not appar- 
ently visible bill can bedome evident 
microscopically. Although these foci 
reveal degenerative changes, they do 
not develop into abscesses. The inflam- 
matory changes obstruct the efferent 
ducts of the testis which inhibit the 
appearance of Icucoqtcs in the semen 
cjaailatc of the boar in spite of tlic fact 
that the bnicclla organisms appear in 
greater numbers at this site. There is 
no continuous discharge of brucella 
organisms, as such at times they arc not 
seen in the cj.iculatc. 

Ejaculates of boars without clinical 
symptoms arc very often gowk In ease 
of subdinical affection of testes and 
epididymis, the number of abnormal 
spermatozoa inacascs and in severe 
seminal vesiculitis, the volume of 
ejaculate decreases. Cowl cjaailatcs arc 
correlated wiili gowl fertility though 


bacteria are transmitted through semen 
in every case. However the venereal 
transmission cannot be ignored. 

In sows. Brucella organisms prefer to 
establish in uterus and foetus. Early 
positive serological litre indicates the 
generalisation of the infection. Sub- 
sequent to infection small necrotic foci 
develop in the wall of the uterus, un- 
accompanied by any discharge. Infec- 
tion of uterus does not interfere with 
pregnancy but influences its normal 
outcome since the infection induces 
exudative inflammation of foetal mem- 
branes and the foetus becomes infected 
resulting in abortion. The ’ stage at 
which abortion occurs depends upon 
the time of infection, mostly between 
2nd to 12th weeks or even earlier but 
seldom later. Early abortions go undetec- 
ted. Later abortions are characterised 
by' general drowsiness and cardinal 
symptoms of abortions occur. Abortions 
usually have a smooth course. Some- 
times it is followed by retention of 
foetal membranes or followed by muco- 
purulent vaginal discharge with shre^ 
lasting for 8 to 10 days. Severe metritis 
may cause sterility. In ease of recent 
infection, pregnancy may or may not be 
tciminated. In sucli eases, the sow be- 
sides viable piglets may give birth to the 
ones which had died earlier at various 
intervals and become macerated and 
mummified as well as to piglets with 
decreased viability and delayed deve- 
lopment. This occurs because the 
foetuses develop in well separated 
ampullae of the uterus and the patholo- 
gical processes arc localised. Con- 
sctpicntly some foetuses may get infect- 
ed at various stages of gestation wlicrcas 
others remain unaffected. 

The uterus gets lid of infection soon 
after farrowing and there is early re- 
sumption of normal oestrus and concc|v 
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uon. A cerlaii. degree oE immunity 
develops after the primary intcc- 
tion in consequence of ^ 

sequent abortions are seldom. In the 
infected herds however, lower concc(^ 
tion nttes are expected « “-divi- 
nations are done soon after , 

Late return to service 

because of increased embryonic morta 

lity and litter site is also deaeased. 

Number of piglets bom dead a^d 
those with reduced viability is ncreas 
ed the latter ones will die M -he 
rearing period because o m 
case of infected sows usually the th.m 
pregnancy is normal again. 

In brucellosis, aSase 

ineffeedve. Eradication of the disease 

can be done as follows; 

The infected units are eof <letea “ 
•closed herds’, boars «ith^ clmim^ 
symptoms of brucel separated 

sows svhieh are is 

and use of infeemd bmeding mamr, 
avoided. It is sSughtering 

above suggested the 

of the infected herd seems 

only effective ™eth ■ because 

establish non-mfecte „;)! 

even the repeated serolog ml tests^ 

be positive in Animals for 

rently non-infecled ne™. ^ 

breeling can be ^^^ ^0000. 
places where the dis 

red for a long ^eplassche cl cl, 

nor in its vicinity 

1967 and Roberts, 197 If. 

Leptospirosis 

Leptospirosis does not 

lity Lt %■«'-<= ““ h)os 

sows. Leptospira P°“ /Manninger. 
are die most common 
1959) and ‘be odie j_ 

L. liaemorrhagia. r_ 


grippotyphosa, L. hardjo, L. serjoe, 
(Roberts, 1971) are of less importance. 

The causative organism infect the 
swine tlrrough several hosts. The infect- 
ed pigs void Leptospira for a long period 
and thus the disease spreads in tire same 
unit as rrell from unit to unit. Infec- 
tion spreads through urine, coitus and 
semen of infected boars. In the iniuid 
stages only high body temperature is 
observed, seldom accompanied by 
encephalitis or nephritis. However sows 
in their second half of pregnancy will 
abort or give birth to non-viable pigleB. 
Earlv infection does not endanger the 
pregnancy, but infection during second 
half is harmful to foetuses. Infe^ed 
sows develop lifelong immunity. The 
character of abortions and “banges in 
the foetus are similar to those in brucel- 
losis, Serological tests should be con- 
ducted for differential diagnosis. Even 
with apparent recovery, die affected 
sows remain as carriers and keep on 
voiding organisms for about a year and 
dangerous to animals which are im- 
mune and to those in advanced preg- 
nancy. 


In order to prevent further losses due 
,0 abortions, feeding of letraqcbnc 
(g 500 gm/1 ton- of feed for . vice 
recommended (Manmnger. 19a9 and 

Roberts, 1971). 

Prevenuon of the dbfue » Possible 
by building up clean herd bmed on 
serological tests. Animals ones infecled 
reS sero positive for three , ears 
though they may void Leptospira for 
oriy one yem after recovery. Prevenuon 
of Lsease is possible by vaccmatio 
noninfected young animals are vac 
dnated immediately after breeding 
ond revaccinating them m early preg 
nano-. Immunity by vacanat.on is of 
short duration (Kemenes. , 

infection can be prevented by early 
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caning and by then separation from 
infected stock 

^Vlde variety of micro oigamsms 
induce embryonic mortality and abor- 
tions, occasionally in the form of local 
epidemics The same holds true for 
viral infectious swine pest, Ajuszkj 
disease, Picorna virus, entero virus and 
Parvo virus SMEDI virus Preventive 
vaccinations against swme pest by using 
inactivated or attenuated or lepinised 
vaccine m early pregnancy causes 
cinbr)onic deaths or malformations 
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Chapter 27 


Infertility in the Bitch and Cat 


Anatomical or congenital delects 

These are o£ 
female dogs and «ts 
£19521 and Leonard et al (1953) “csctw 

flsoftrue hemaphrodU>smm.h 

dog and cat. It is amc 

del by having 'bnonS 

Clitoris. These anim;Us ^ ° ' ^ . 
sex desire and activity 
spayed. , , 

sweet and Martin 
three cases of uterus . opOO 

related dogs ■« “^PP^ir.td L- 
spaying operations. S p 
uard ohwracl 

every 10.000 cits only, 

uterus unicornis m 
Sheppard (1951) i„-,iae'nce of 

nt/*riie nnicorms or an 


between the ovary and uterine horn in 
the dog. The condition was rate m the 
cat. The remnants may be patamctri.il. 
occasionally para ovarian and rarely 
myometrial or in llie fimbruted extre- 
mity of the oviduct. Hypoplastic or 
missing ovaries arc rare m dogs. Cysts 
of the Gartner's duct in dogs and uits 
and 15 .irtholin's glands in the cat are 
rate Tortoisc-slicll or black and yellow 
ats arc invariably fenulcs (Uloora. 
1953). 

Nutritional causes 

Scseic emaciation or inanition will 
cause delayed puberty or failure of 
ncstrum. Obese feiiule dogs or c n, air 
likclv to be sterile due to cm.ea.rine 
disturbances, raining irregniarims in 
oc^tious cycle. 
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is the only treatment for such a condi- 
tion. In dogs and cats, it is commonly 
observed thalj, there is increased inci- 
dence of ovarian cyst with age. Bloom 
(1953) reported that nearly 90% of 
aged female dogs had ovarian c^sts. 
Cysts of a diameter of 0.5 cm. to 6 cm. 
may develop from atretic follicles or 
mature follicles Cysts tvhich are formed 
from atretic follicles, there is absence of 
hyperestrinism. Cysts developed from 
mature follicles tvitli a well established 
granulosa and theca interna layers are 
rich in oestrogens. In aged dogs hyper* 
estrinism is imariably accompanied by 
\arying degrees of endometrial hyper- 
plasia. The cystic endometritis may 
cause hydrometra. atrophy and fibrosis 
of the uterine wall, which predisposes 
the utcnis to \arious infections resulting 
in mcintis atid pyometra. Hyper* 
estrinism causes swelling of the vulva, 
alopecia, mammary and uterine 
tumours, abnormal uterine bleeding 
during procstrum, irregularities of the 
ocsirous cycle, possible dangers of 
abortion, infcniliiy and sterility. 

Hypuihyioidism in cats may be due to 
absence of thyroid gland or a prolong- 
ed insuRicicncy of iodine in the feed 
leading to atropliy of Uic thyroid gland 
(Scott cl al, lOGl) The affected cats arc 
stunted. ha\c sparse coat, tliickcncd 
skin and the head looks broad due to 
edema Their mo\cmcnts arc sluggish. 
In prolonged deficiency there is loss of 
sexual activity. Ilowctcr queens which 
arc on the border line of deficiency may 
conccisc and carry the foetuses to term 
or the gestation nuy be prolonged. 
Parturition in sucli cases is slow and 
dilficuU and the kittens ha\c congenital 
deformities such as open eyes and deft 
palate (Scott and Huiuplncy, cited by 
Catcoit, 19W)- 


Anoestrous condition 
This condition is commonly observ- 
ed in one to two year old bitches even 
though they apparently look healthy. 
In these bitches, the ovaries are small, 
hypopbstic and may be juvenile 
(BcnLh and 5Vright, 1951). Treatment 
of such young bitches with anoestrous 
condition is not successful. If the an- 
oestrum condition is due to inanition, 
proper feeding is found beneficial. 
Scrogie (1939) reported 18 bitches 
with abnormally prolonged anoestrous 
periods and obtained beneficial results 
after administration of relatively small 
doses of gonadotropins. Hancock and 
Rowlands (1949) repotted discouraging 
results with PMS and stilboestrol. 
Bloom (1953) reported that cystic cor- 
pora lutca are vciy lare in dogs and 
cats. 

Nymphomania 

This condition is characterised in the 
bitch by intense sexual desire which be- 
comes evident when the bitches start 
mounting the male dogs. In the usual 
course the affected bitch will not per- 
mit copulation. The vulva 5s swollen 
and oedematous and bloody discharge 
is commonly obsciTcd. In most cases U 
leads to sterility. There is marked ner- 
vousness further developing in to vici- 
ous condition. Multiple follioiUr cysts 
appear in ovaries and these are thin 
walled and of about 2.5 cm. in dia- 
meter. Due to prolonged estrogenic 
stimulation, the uterine endometrium 
becomes hyperplastic and qsiic. Cats 
with cystic ovaries arc sterile. Nervous- 
ness, timidity, occasional fits and 
skin troubles arc the most common 
syTnpioms in nymphomaniac cats. In 
cals v\Iien the cystic ovaries become 
very mudi enlarged, Uie ovaries can be 
palpated behind the kidneys ilirough 
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the abdominal %vaU. No cure is possible 
even ii the cysts are ruptured. Ovariec- 
tomy is the only statisfactory way to 
overcome the condition. 

Perpetual oestrum may be observed 
in bitches with cystic ovaries and in 
spayed females in which ovarian tissue 
is not properly removed. Metritis and 
uterine tumours are the other causes 
for constant oestrum. Care should 
therefore be taken that when bitches 
are spayed, the ovaries, uterus and cer- 
vix should be removed properly. Remo- 
val of the anal glands is also indteated. 

In cats diagnosis is likely to be faulty 
since they make considerable fuss dur- 
ing oestrum, wlven they are likely to be 
diagnosed as nymphomaniac. 

According to Bloom (1933) insufli- 
cient scCTClion of progesterone may re- 
sult in sterility and cause loss of em- 
bryos or foetuses in l)itchcs. He there- 
fore advised administration of proges- 
terone from the time llic oestrum has 
subsidctl until the 8th week of preg- 
nancy. In bitches showing abnormally 
long oestrus period, it is possible to 
li.isien ovulation by injections of chorio- 
nic goiuidoiropin. 


o£ estrogens and testosterones as treat- 
ment for pseudocyesis that usually 
occurs late in the meloestrual period. 
Ovariectomy will prevent its occurrence. 
However most bitches will recover with- 
out any treatment, since this is a nor- 
mal physiological process, oestrogen ad- 
ministration for prolonged periods may 
cause ovarian cysts and changes in the 
endometrium. 

Preventing conception in bitches 

A number of bitches arc usually off- 
ered to the veterinarian for prevention 
of conception after they arc accidentally 
mated. Administration of Dicth>l stil- 
bocstrol in the dose of 2 mg. per kg. body 
weight gives fairly good results, if treat- 
ment is done within 21 to 48 hours 
after undcsired mating. The injection 
should be repeated on the third dav. 
Use of siil-bocsirol may lumcvcr result 
in prolonged oestrum and rvsiic ovaries. 

Incontinence of urine 

This is common in s|u>cd bitches 
particularly m.irkcd in l.ugci brec<U 
The dribbling of urine it <!trc to inuilfi- 
cicnc)- of estrogen which cjuscs l.uk (jf 
lone in the sphincter imisdcs of urin 
ary tract. Administration of sril Ujcstrol 
is found Lcnchcial to correct this con- 
dition. 
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Specific infections of the genital tract 

Tuberculosis of the uterus in the dog 
and cat are rare (Bloom, 1953). Patho- 
logy of the genital tract in dogs and 
cats is mainly due to two conditions 
(1) neoplasms (2) infections. 

Neoplasms or tumours of genital tract 
These are common in dog and rare in 
cat. The following type of tumours 
have been encountered viz. cystadeno- 
carcinoma, luteoma, dysgerminoma, 
tlieca cell tumour, fibro adenoma, car- 
cinoma, c>sloma, myxosarcoma, tera- 
toma. fibroma, adenoma, sarcoma, 

cystadenoma, lciom)oma, lipoma, 
chorio cpthelioma, angioma, lipofibro- 
m)oma. lymphoblastoma and transmis- 
sible venereal tumours. ■ 

Uterine and ovarian tumours can 
successfully be removed by laparotomy 
followed by ovariohysterectomy. How- 
ever prognosis would be poor in case 
there is metastasis Prognosis is also un- 
certain in the presence of p)omctra. 
Many of the vaginal and vulvar tum- 
ours arc pedunculated and can be re- 
moved with case by ligating the pedicle. 
If the base of the tumour is broad, a 
dors.ll cplsiotoiny is indicated in order 
to obtain a dear exposure of tlie vagina 
and tumour, so Uial complete removal 
can be accomplished 

Infections 

Infectiv c inflammaior) conditions 
of the canine female genital tract arc 
quite commonly met with. 

Oroxiils — oophoritis 

This is of rare occurrence in the dog 
and cat. even vdicn associated with 
p)omctra (Bloom, 1051). 


•^Acute metritis and vaginitis 

This may occur as a result of difficult 
parturition, dystokia, emphysematous 
condition of the foetus, contusions, 
lacerations of the birth canal and ute- 
rus, retained placenta, abortion and de- 
layed uterine involution. All these con- 
ditions are generally characterised by 
fever, anorcs.ia, drop in the milk yield, 
depression, a foetid bloody discharge 
and other symptoms associated with an 
acute septic metritis. Acute metritis 
may develop in cats after several abor- 
tions (Sheppard, 1951). 

Chronic vaginitis and vulvitis 

This may occasionally be obsen'ed 
in the intact or spayed females of any 
age. The causes are similar to those of 
vaginitis and vulvitis in other animals 
i.e either infection or trauma or both 
in combination. The infective organ- 
isms include Streptococci, Staphylcocd, 
Conforms, fungus, etc. Debilitating 
diseases may predispose the bitch to 
vaginitis (Bloom, 1954). It is rare to 
find vaginitis in a spayed bitch, 
secondary to fistula from the ligature 
around the slump of the vagina or cer- 
vix in consequence of the use of non- 
absorbable sutures. Treatment with 
antibiotics may give beneficial results. If 
Uie fistula is due to ligature, it should 
be removed. 

Chronic or subacute metritis or 
endometritis 

This condition is most commonly 
seen in bitdies and cats which arc over 
6 years of age. It is commonly associated 
with diffused endometrial hyperplasia 
due to prolonged oestrogenic stimula- 
tion secondary to ovarian qst. Uterine 
lesions oberved in this condition .arc 
oedema, haemorrhage, diffuse leucocytic 
infiltration of tlic endometrium, fibrosis 
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o£ -the' Uterine - wall ' and occasionally 
ulceration, abscess formation, necrosis 
ind thrombosis. The condition may be 
associated with irregular oestrous cycle . 
Chronic endometritis “mjnonly be- 
comes more acute during the 
of metoestrum or the luteal ° 

the qcle. However metritis can develop 
and produce cUnical symptoms at any 
stage^of the oestrous' cycle. In the acute 
stale the vaginal discharge is persistent, 

pXse,bloo% and purulent. Th. m^ 
be associated with 
ration of the temperature, 
focleased thirst and leucocytosis. After 
hracute stage has subsided, no symp- 
toms may be observed except 

Tdance^f vaginal discharge and little 

loss of condition, 


Exacerbation of chronic metritis dur- 

Si"nd a^Tde 

even if concepuo 

taf.be puJscrHttcn are dead or 
smaU, t\ P P ’ vcak.oncs 

"iTSe w’ithin few hours or days after 
toll Leonard e( ol, (1933) pointed out 
that sucli a condition should not be con- 
fused with nconaul isocn tbrolysis in 
di ch the young ones are bom strong 
bit sucaimb several days after they 
in to sucUe. Spaulding cued by 
Roberts (1950) pointed out diat m cats 
chronic 'endonielritis. a progre^ 
sively smaller litter size, an increased 
diraiulty in conceiving and seldom sm- 
vival of the new liom arc the conspicu- 
ous svnipiouis Subacute roetntis was 
observed mote in aged cals. In such a 
condition there v>ns S''™". 
lion of connective tissue m the uteiiM 
imll. Material fiom sucli cas« sutored 
to cultural examinations showed me 


usual pathogens, such as Sterptococci, 
Staphylococci, Coliforni and others. 

Prognosis is usually poor owing to 
frequent relapses and complete recovery 
is very seldom. Antibiotics may prove 
beneficial if administered during oest- 
rum; metoestrum and following partu- 
rition. Oestrogen therapy may ^ove 
beneficial in the metoesuual stage. How- 
ever the therapy will only be effective 
in case there is no cystic endometrial 
hyperplasia. If bestrogens are used in 
the presence of cystic endometrial 
hyper plasia, there is every danger that 
the condition may aggravate. Ovario- 
hysterectomy is the best permanent 
treatment. 

Lesaons of the oviduct 

These are rare in bitches and cats. 
Pyosalpinx is usually second.Try to pyo- 
ipetra (Bloom, 1954). 

Pyometra 

This is one of the most common 
paUioIogical condition affecting genital 
Let in bitches, but less commonly ob- 
served in cao. The acttologual factors 
arc similar in dogs and cats. The condi- 
tion is observed more frequently in the 
age group of sLx years or above. Bcnesch 
aid M’right (1931) reported that the tn- 
citlcnce was more »n nulliparous than m 
pluriparous bitches. Enforced preven- 
Ln of conception for years may predi- 
spose bitches to -cystic ovaries and 
h^dromctix 

Pyometra is characterised by an accu- 
mulation of pus in the uterus on ac- 
count of the closure of the cervex due 
to anatomic malformation or a func- 
tional failure of the cervix. This is m- 
sariablv associated with p.'cccduH 
inflammatory- condition of tlie 

(Bloom 15541. fn this condit:''n e-.t.. 
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Uterine horns are usually involved. In 
very rare cases, however, one horn may 
be found affected (Hogg and Holroyd, 
1955). 

Etiology 

It is generally accepted that most 
cases of pyometra in tlie bitch are pre* 
ceded by an endometrial hyperplasia 
due to excessive secretion of oestrogens 
by the cystic ovary. Ovarian tumours in- 
cluding granulosa cell tumours and 
papillary cyst adenocarcinomas may 
also produce the “Swiss cheese’* type 
endometrial hyperplasia (DeVita, 1939; 
McEniee and Zepp, 1953; Bloom, 1954) 
Development of uterine tumours (adc 
nomyosis) may block the lumen of ute 
rus and prevent escape of the uterine 
exudate Atresia of tlie genital tract, 
congenital or acquired, as well as fibro- 
sis or oedema of Ute cervix may obstruct 
expulsion of uterine exudate. Increased 
uterine exudate of chronic endometri- 
tis, vshich develops under the Influence 
of progesterone during the mctocstrous 
stage may art as contributory factor in 
developing this condition. During the 
luteal pliasc, the cervix tends to close 
but the uterus is relaxed (Erikson, 
1952; Bcncscli and Wright. 1951, and 
Teunissen, 1952). Pyometra develops 
most commonly during the metoestrous 
or pseudopregnant period. Pyomclm 
following parturition or abortion is 
seldom observed in the bitch. ^Vhen re- 
siucncc is louercd during luteal phase 
infection can flare up and lead to pyo- 
metra P>omctni is usually secondary 
to endocrine imbalance. If infection is 
present in tlic utcnis at a time when 
tJicrc arc extensive cystic endometrial 
changes it can not be overcome during 
ocstnim rc.idily as with normal uterus. 
Thus during mctocstrous stage the 
infection and mucus present in the 


uterine cavity and the relaxation of the 
uterus provides an excellent opportunity 
for bacterial growth to occur and 
develop into pyometra. In the etiologi- 
cal factors, endocrine changes are of 
primary importance and infections are 
secondary. 

Teunissen (1952) recorded that nearly 
50% of tlie infections in canine pyome- 
tra were due to E. coli. Strepto cocci, 
Staphylo cocci, Proteus and other orga- 
nisms form rest of the 50%. Hughes 
(1939) recovered both haemolytic and 
non haemolytic oi^nisms. He showed 
that infection of uterus may occur from 
haemato genous and lymphogenous 
sources as well as through the genital 
tract. 

Injections of large doses of oestro- 
gens to prevent conception or to over- 
come pseudo pregnancy in bitches may 
predispose to endocrine upsets and re- 
sult in pyometra. 

Pathology 

In pyometra there is varying degree 
of cystic hyperplasia of the endometrial 
glands Leucocytic infiltration of the 
endometrium also occurs in varying de- 
grees. The cystic glands may or may not 
be found filled with exudate. In most 
of the cases, one horn may be found 
more severally affected. A certain por- 
tion of tlie same horn may he found 
involved to a greater extent. In advan- 
ced cases, necrosis of the endometrium 
may be present. The myometrium may 
show evidence of fibrosis and imsision 
by endometrial glands. The ovaries 
usually contain cystic follicles or 
tumours Corpora luica arc usmally 
found undergoing regressive changes 
(Leonard et al, 1953; Bloom, 1951)- 
Occasionally pyometra may occur witli* 
out endometrial hyperplasia or preced- 
ing inflammation. 
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Symptomatology 

III tlie bitch pyometra mostly deve- 
lops from 2 to 8 ivceks after oestrum. 
There is pear shaped enlargement of 
the abdomen. In many bitches there is 
history of irregular or frequent oestrus 
or nymphomaniac behaviour. The vulva 
is swollen and hypertrophic. In certain 
bitches there is history of repeat breed- 
ing. It is necessary to obtain correct 
history in some bitches if they were 
spayed or not and if so ivhether by an 
ovariectomy. The bitch may show de- 
pression of varying degrees. The 
attitude may however be good. The 
general condition and hair coat may 
however be good. The general condi- 
tion and hair coat may be from good to 
worse depending upon the intensity of 
the disease. In acute cases, body tempe- 
rature may be liigb. In chronic cases, it 
may be normal, and in severe toxic 
cases it may be subnormal. Anorexia, 
intense thirst, polyurca dehydration 
and occasional vomiting may occur. 
There may be no discliargc from the 
vagina or it may be scanty or profuse. 
The colour of the discharge varies from 
yellowish grey to reddish brown ivith a 
characteristics odour. The degree of 
dullness or lo.xicity is dependant upon 
the severity. In affected cases having 
closed cenix. toxicity is more tlian in 
cases uherc cersix is relaxed and the 
discharge is dminetl. The pulse is usu- 
ally high and rapid. The mucous mem- 
branes may appear p.ilo, and there is 
anaemia in duonic cases. Distended 
uterus may be felt by abdomitul pal- 
pation. The course of pyonicira Is vari- 
able. In some cases it becomes acute 
within a week or two. In cases with 
open ceiaix it may run a course of a 
luontlt or vv Uterine torsion of one 
bom aswxriatcd s»it}i psomcira w-a> re- 
ported by Bloom He suted ihai 


in the bitch perimetritis and para- 
metritis may develop occasionally 
whereas in tlie cat a purulent peritoni- 
tis may occur secondary to pyometra. He 
reported that remissions in the condi- 
tion may be frequent in middle or late 
stage of metoestrum or early anoesirum. 
No remission occurred in bitches in 
which the genital tract was obstructed 
by tumour or in ivhich there ivas fibro- 
sis or chronic inflammation of the 
cervix. 

Diagnosis 

In the initial stages, this is mainly 
based on history, symptoms and physical 
examination. Rectal examination may 
be made by the indc.x finger after the 
bitch is made to stand with fore parts 
raised. The distended uterus can be 
felt due to the b.ack pressure from the 
abdomen. 

In closed cases of pyometra. radio- 
graphy may help particularly in small 
bitches to recognise it by the shadows of 
the distended cornua. 

Haigicr and Hawkins (1910) and 
Khuen et al, (J9I0) reported that in 
pyometra, the \\^BC cell count is tisu- 
ally over 18,000 to 20,000 per cm. and 
may even rcadi to 60.000 to 100,000. 
An.acroi3 may develop in severe pro- 
longed cases. The blood count may help 
to differentiate bcisseen pjomcira and 
metritis as there is a higher concentra- 
tion of v\hitc cells and a greater shift to 
the left in p)omctr3. 

Prosnosls 

In the bitch and cat. prognosii in 
p>onQeira is usually poor, since it is 
mostly impovsiblc to restore fertility. 
Psometxa IS one cf the most cocunon 
cause for death in bltchct. The ptegno- 
SM Hill vary frea fair to noise, dcpentl- 
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ing on the condition of the bitch, 
intensity and toxicity. Relifeld (1954) 
and Bloom (1954) reported tliat in many 
cases, nephritis may be a complicating 
factor in bitches affected with pyometra. 

Treatment 

Treatment ^vith oestrogens and anti- 
biotics, sulphanilamides and antiseptics 
may sho^v temporary improvement, as 
relapses invariably occur and as such 
there is great uncertainty with any type 
of therapy Ovariohysterectomy is 
therefore the treatment of choice and is 
commonly preferred, since there are 
hardly any hopes to restore breeding 
capacity. 

Surgical procedures have to be 
adopted in good time as delay may 
cause them unfit to withstand surgical 
intervention. 

Hydrometra and Mucometra 
This may occur due to endometrial 
hyperplasia especially . during met- 
ocstrura ^^hen there is functional dos- 
ing of the cervix (Bloom, 1951). One or 
both horns may be involved and the 
horns are distended witii fluid which is 
dear and watery or it may be yellowish 
grey in colour. Tliere is no presence of 
bacteria, red blood cells or leucocytes in 
tills fluid. The uterine v\aU usually be- 
comes tliin and myometrium becomes 
atrophied. Closure of the cervix may be 
physiological during mctocslrum or it 
may also be due to atresia, tumours, 
fibrosis, endometrial hyperplasia or other 
causes. 

Prognosis in most of the cases is very 
poor. Ovario-hystcrcclomy is therefore 
indicated. 

Pyometra In tlic cat 

Ii is IcU common in cat as comparcil 
to lliarin dog.' Dovr (1957 and 1962) 


studied 91 natural cases in cats of which 
75% were in age group of six or more 
years. No case was observed in cats be- 
low 3 years of age. Of the affected cats 
whose breeding history was knoivn, 
77% were nulliparous. In the majority 
of parous female cats, the interval bet- 
ween last parturition and the time of 
examination w*as at least 3 years. Very 
few cases were seen during the winter 
months from November to February, 
when cats naturally have their anoest- 
rous condition. About 50% of tlie affect- 
ed cats lived in tenements and had a 
history that they were not mated. It was 
impossible to ascertain the approximate 
relationship between the onset of 
pyometra and last oestrus with regard 
to the interim duration as is clearly 
manifested in the bitches, although 50% 
affected cats had been in oestrus within 
two months of examination. Berthelon 
cited by^ Arthur (1959) demonstrated 
that cases of acute endometritis in cats, 
recovered following hysterectomy opera- 
tions. The effect is probably due to the 
removal of the source of progesterone. 
Dow (1957 and 1962) considers that cys- 
tic hyperplasia pyometra complex in 
cats has tlic same aetiology as in the 
bitch. The glandular hyperplasia of the 
uterus is due to repeated cy'clical effects^ 
of estrogens and progesterone in nulli- 
parous cats. In later stages pyometra 
with E. coli and haemolytic streptococci 
becomes superimposed during the 
mctocstruni stage. 

Foetal resorption, mummification 
and abortion 

Apart from the infective factors, the 
possible causes of foetal death in bitdies 
and cats are lethal factors, lack of uterine 
space, placental haemorriiagc .and 
hormone or vitamin deficiency. Freak 
(1962) suggested that preexisting state 
of slight cystic endometritis may act as 
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the initial attack but succumbs a few 
weeks later from subacute enteritis and 
diarrhoea. It is interesting to note that 
those which are the largest and fattiest 
at birth are the first to succumb, while 
as the weak ones may survive. There 
are no striking signs of ill health. An 
apparently normal puppy at night may 
be found dead the next morning. The 
affected puppy is cold with harsh coat. 
Its skin appears as an illfitting jacket. It 
makes very feeble attempts to suckle 
and soon ceases to suck. The bitch will 
push such a feeble puppy mm die 
comer where it dies very quickly. In- 
stances are on record that frequently 
suit in auoitiuii or even all the bitches in a 

the mdividnal conceptus may die^ their litters m 

come mummified and ^ manner. Very often an individual 

term alongwith the live ytch loses a number of litters in suc- 

mified foetuses are of j t o^ssion. However, it is also found that 

indicating that of bitches which have lost .heir litters may 

gSn period, 'if.one or S^L'e «Wom occurTin Therin^ pet 

o' "'o 


contributory factor. Wright (1943) noted 
disparity in size of conceptus in some 
bitches when palpated for pregnancy at 
24 to 30 days. Freak (1962) made simila 
observations and confirmed that when 
the,'disparity was great, the 
subleque'ntly found empty or the final 
number of foetuses at term was low. In 
two bitches in which foetal units irere 

detected at 30 days and 

ced no puppies at term, a blackish red 

Sier mrr';' very viscid flu;d -s di. 

charged from the vagina on ‘"o 

and 70ih day respectively. 

beyond 45 days of pregnancy may re 

suit in abortion of the whole huer or 

Ihe mdividnal concerns may die. b^ 


growth of loetuses, /igfin 

Serine inertia. Manmv- 

encountered an outbreak 
in- bitches in i tah fi h 
streptococci was isolate 
the cultures were used e.\p<. 
to produce tlie disease. 

Death among new hom puppies 

bitcli appears ^ j ,,ucrpetimu. 

'^cl'rfisCmu^imhad^^ 

the puppies m die 

dunng the first iiciuccn 

Majority of die death 
the first three dajs. In 
puppy uu) suisne in spi-e tf 


bitch of me nousc.io.u 
uncommon in mongrels. Smylhe (19-8) 
observed on post-mortems. » “0“} 

stained exudate or freshly clotted blood 
in the peritoneal mvity together with 
inflammatory condition of intestines in 
puppies which died within first three 
Lvs after birth. In cases where death 
wm preceded by illness by several tlavs 
both pleural and peritoneal cavities 
were filled will, a thin sanj^mous 
exudate: enteritis was well estabhihcd 
and inflammatory clianges were pre- 
sent in both the lungs. The umbilicus 
was normal. On cultural examiiuiion 
of the exudate a Dipplncoccus infeciioii 
was detected, indicating tlut the imet- 
tion Vias an inira uterine one. 

Stafseth et al, (1937) reported similar 
Endings and cultures revealed ttie 
ptescncc cl fiaetuolvile itieptiaoeci. 
Tlatv lielieved this av a cause ot 
icp-mud Iciscs cl litters by tic Lurar 
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bitch and stated that the puppies deriv- 
ed tire infection from adult carriers. 
StafseUi (1910) later failed to reproduce 
the disease witli strcptococd in pure or 
mixed cultures and suggested that 
viruses or other pathogenic factors 
might either be provocating or predis- 
posing factors. 

Hare and Fry (1938) recorded 
P -haemolytic streptococci as infection 
in the suckling puppies, was isolated 
from the pharynx and the vagina of 
bitches in kennels in which disease was 
prevailing. From the puppies, they 
isolated streptococci, sometimes mixed 
with B. coli and staphylococci. 

Stable-forth (1938) reported that 
majority of the organisms recovered 
from the affected dogs were of Lansfield 
group G. He stated that streptococci 
were associated witli many conditions 
causing serious losses amongst dogs. 

Minnet and Elis (1040) expressed 
doubts with regard to the pathogenedty 
of haemolytic strcptococd since these 
organisms were also recovered from a 
number of normal breeding bitches. 
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Chapter 28 


Herd Infertility 


In the economics of 

iry great imimrtancc .s^^^^^^^^ 

maintenance of Ingi ' control 

herds, liy a rigid so-xnal 
it is possible to tgoodtime. 

infertile or sterile aniina s ii ^g 
On certain occasions. J the 

animals may be foiin ^ 

causative factors may °f„„„ber 

great extent. Vto ^ » 

of animals are de g recognis- 

it becomes a herd problem,^J^^.j.^^„„, 

I’S m"ecessary investigations to 

tackle the problem. 

In the Dairy Industry cm^‘ "J^ur. 
problem of Ian outstanding 

transport and serv to have a 

bulls: it is =‘l''te;of anTml in a herd 

reasonable number -osition so as to 
limited to the land “* P of fodder 

meet the home posm ^ general 

at a very loiv cost. infertility 

that the of herd signific- 

in catde and buffaloe economic 

once and is -^poX cases of 
importance than 

breeding efficiency of 

The potential eonsidered in 

male and fpcnale or the 

their relationship infertility 

herd. The problem of n 


usually crops up only in the pce^nce of 
one or more adverse factors to which the 
animals are predisposed cesuUmg > 
lowered breeding efficiency. It is also 
true that when close in-breedmg is done 
there is inherent danger of die possible 
presence of hereditary detects which 
might interfere with the fcctihty as a 
whole in the herd. Sporadic female 
infertility of a non transmissible type 
can never become of herd si^ificance, 
but sporadic male inferdl.ty mvariably 
results in herd problem. 


ConcepUon rate of the herd 

A satisfactory conception rate in a 

herf can only be maintained with the 
i^-rrh Heirrcc o£ breeding fitness m 
mffiority^f animals in the herd. It is 
’Tlv observed that beef and draught 
LeerSiim better conception 
rites than the dairy type. 

Breeding health can be judged from 
the conception rate wit^ in 
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estimated on the percentage o£ females 
becoming pregnant to the first service, 
percentage holding to the second 
service and so on. The^ conception 
ability of the individual animals and of 
the herd ^vill thus be known and it will 
not be vitiated by the presence of indi- 
viduals having sporadic types of 
transient forms of infertility. It is possi- 
ble to ascertain the accuracy of the con- 
ception rate by subjecting all females to 
pregnancy' diagnosis ivitliin 6 to 8 weeks 
after service. 

In the assessment of herd fertility, 
one should not rely only on conception 
rates, as this method of measure does 
not account for failures during gesta- 
tional period, birth of a dead foetus, 
weak or oversized calves, monstrosities 
or for post parturient genital abnor- 
malities. If the foetus is dead during 
gestational period, the fertility of the 
female based on conception rale only is 
not altered but it docs lower the calving 
rate. In all considerations calving rate 
is the most important indication of the 
overall breeding efficiency in the herd. 

Male and Female rclatiooshlp In 
herd Infertility 

The breeding efficiency of a herd is 
mainly dependent on the fertility levels 
of the bulls and cosss. Ferulity can be 
considered as a summation of the inter- 
play of the reproductive functions witli- 
in the individuals of each sex. The 
breeding fitness of one cow may 
differ from another one in contact in 
the same herd. Similarly the breeding 
fitness of the bull may also alter from 
day to day depending upon the quality 
of semen and the frequency’ of services. 
It is likely that due to adverse intra- 
uterine conditions, the spermatozoa 
may become wc:ikcncd or even destroy- 
ed. A very Iiigh fertile bull may main- 


tain the overall breeding efficiency of 
females including those suffering from 
slight degrees of genital malfunctions 
due to infective or non-infectiye factors. 
Whereas, if a bull of low fertility is used 
it invariably results in overall low 
breeding efficiency of the herd. It is also 
the common experience that a bull of 
slightly low fertility may pass unnoticed 
when he is used to serve very highly 
fertile cows. The significance of the 
' male to female relationship within the 
herd is always increased in the presence 
of venereally transmissible diseases. 
Individual animals may vary in their re- 
sistance to coital diseases The bull may 
act as a greater source for transmission 
of infections to a large number of 
females to which he is mated and at 
times the infection can be transplacen- 
tal. In the male, the lowered fertility 
may result either in a temporary or 
permanent breeding inefficiency. In 
general, the cow shows a greater tend- 
ency and susceptibility to become easily 
involved in the lowered fertility group. 
But individual influence is not reflected 
on the herd as a whole except transmis- 
sion of coital infections indirectly 
through the services of a bull. 

• Infertility in a herd is usually asso- 
ciated with the presence of number of 
adverse factors whicli interfere with the 
normal breeding efficiency (Fig. ^ 92). 
Certain factors are apparent while-as 
certain factors are hidden and overall 
inefficiency is the net result of combina- 
tion of both. 

Influence of various factors 

The inherent fitness of animals to 
produce is largely predetermined by the 
hcretliiary influences, however, ihi* 
efficiency in turn is deeply influenced 
by the cnviionmcntal factors. It is 
wonly observed that partiailar environ* 
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any treatment or the semen of the bull 
has low fertilizing capacity Though 
Artificial Insemination has practically 
chmimied the fear of transmission of 
coital infections one should not ignore 
the likely possibility of transmission of 
other types of infections through semen 
when large number of cows may get 
involved The presence of mixed infec 
lions IS also a likely factor Vetenna 
nan should therefore carr^ out 
investigations without any bias 

Progno^ 

The chances of recovery are very 
variable depending on the causative 
factors and prompt attention in respect 
of the infective conditions If breeding 
in efficiency is due to the liereditary 
weakness no treatment will be of any 
use to save the breeding lines One 
should only try to safe guard tlic herd 
from the sporadic instances of the male 
infeitihty 

Control 

Tor the maintenance of high breed 
mg efficiency it is primarily essential 
to maintain good level of general 
health and thus prevent Uic onset of 
debilitating diseases Animals do resist 
adverse influences which might interfere 
witli the genital functions but the ic 
sisiance is largely dependant on the 
inherent power of constitutional fitness, 
to a great extent It is also greatly inOu 
enced by tlic extrinsic factors cxpcri 
cnccd by Uic individuals during the 
growth period and in adult life 

Control of hereditary transmission of 
anatomical and functional abnormali 
tics IS relatively easy However, there 
are possible endogenous hereditary 
tendencies associated with a lowered 
resistance to various environmental 


conditions and to infective factors, 
which are difficult to identify and con 
trol It IS difficult to diagnose the en 
dogenous factors and as such it is better 
to aim at the preservation of fertility 
rate than to devise various remedial 
measures to restore fertility 

In the control measures disease free 
intra uteiine life of the foetus should 
also be taken into account Growtii is 
entirely dependant upon how an indi 
vidual gets an opportunity to develop 
in a disease free womb 

The various factors vary in their im 
pact on maintenance of fertility or pre 
disposing them to subfertility and 
infertility in different age groups Tor 
example certain products from the 
mother, give protection to foetus during 
intrauterine life and others like colost 
rum ensure protection after birth 
During growth alterations do occur in 
the genital organs and their functions 
and depending on the food habits 
variations also occur in their resistance 
which m turn influence the chances of 
exposure to genital disease 

Dairy cows and buffaloes have to 
undergo a very heavy strain due to the 
effect of gestation, lactation and the 
stress caused by the utilization of vast 
amount of food materials and its con 
version This should be gi'cu due 
attention while considering the problem 
of herd infertility It is necessary to 
give adequate opportunity to rebuild 
strength and resistance In a self con 
lamed herd, the risk of exposure to 
genital diseases due to infective factors 
is practically nil Trouble usually sets m 
with new introductions or transport of 
cows from the herd citlicr to markets or 
shows 

A very great care is necessary while 
introducing a new bull in tlie herd It 
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is unwise to allow scn’iccs of a bull for 
outside cows so also it is risky to borrow 
one from other herds. 

Control measures are largely depen- 
dant on the cUmination of the causative 
factors. The method of breeding by 
artificial insemination has certainly 
helped in reducing the problems of 
herd infertility. Maintenance of upto 
date records is of great help, in adopt- 
ing effective control measure. In 
majority of instances the herd inferti- 
lity is either due to the ivide prevalence 
of Brucellosis which is particularly 
marked under Indian conditions or due 
to Vibriosis or Trichomoniasis as is 


commonly observed under continental 
conditions. The control measures will 
differ in each case and to break, the 
chain of infection, it is highly advisable 
to use semen from disease free bulls. 
There are several instances on record 
^vhen Iierds have been iriped out due to 
gross inefficiency of breeding. In such 
instances feeding animals purely for 
maintenance purposes only becomes 
uneconomical. In the normal course, 
therefore the control measures, should 
be focussed to give necessary protection 
to animals in self contained herds. 
Maintenance of animal healtli in opti- 
mal condition will ensure higher breed- 
ing efficiency and production. 
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Sexual Health Control 


In the management o£ a herd, sexual 
health control gives an effective check 
on the reproductive performance ot the 
male and the female. All possible ob- 
scn-ations concerning health and repro- 
duction have to be systematically record- 
ed from time to time. In this connection, 
the proforma of the Life History Card 
of the Female is very ideal to record all 
possible information from birth on- 
^va^ds. 

The age at which a heifer attains 
puberty is important, since early sexual 
maturity and conception is conducive to 
optimum production. It is not always 
possible for a veterinarian to observe 
various stages personally and as such it 
is essential to make the farmers 
acquainted with certain aspects such as 
diagnosis of heat, type of normal 
oestrus discharge, discliarge in patholo- 
gical conditions, symptoms of mastitis 
and metritis, signs of parturition, time 
required for expulsion of placenta and 
whether the placenta and lochial dis- 
charge is normal or otiicrwisc. 

It will be seen from the proforma 
that ilic following information should 
be recorded for a correct assessment. 

Age of the heifer at first hcaL 

^\^lcn recording heal, it is necessary 
to mention, if It v^as intense, medium. 


weak or prolonged; tlie date of service 
and the name of the bull, whether 
served naturally or by A I. If by A.r, 
the quantity, quality and age of tlie 
semen should be recorded. If the animal 
repeats to service, then the date on 
which heat is expressed and die type of 
discharge, normal or abnormal, should 
be recorded. In case she does not repeat 
to service a veterinarian should examine 
her six weeks after the last service to 
carry out pregnancy diagnosis. If found 

pregnant she should be re examined at 
3 month’s stage to confirm die eailier 
diagnosis. In case the cow repeats to 
service and the discharge is not normal 
her genitalia should be examined per 
rectum and diagnosis and treatment re- 
corded on the life history sheet. 

A note on parturition should be 
maintained. Date of calving should be 
mentioned and the period of gestation 
calculated from die last date of service. 
Similary, dry period for previous 
calvings should be recorded. Size of die 
litter, sex of the offspring and particu- 
lars of placenta should be recorded. At 
the end of each lactation, the total milk 
yield and number of days in milk .and 
the service period should be entered. 

Information vshether the animal h-is 
been tested against T.B , J D. and 



Brucellosis need be menuoned Pro 
ventivc vaccinations done against H.S.. 

B 0 R.P. S: F.M.D. should be recorded. 
^Snarly, mention be made^.E 

caUhood vaccination \^as done, 
animal has suffered from “V 
ihis should be recorded on the ca^^ ‘ 

,L Remarks Column. ® 

the age at malunty: age at first caving, 
avemee of interval between calv.ng and 
first observed heat; ^ “““V; 

Dcriod of gestation: intcrcaUing p 
Le requfred for expulsion “E ; 

number of services per P 
period of reproductive aud p 
life should be “'"“e noted. A 
Reasons ^ ;£ there is 

note also and retain- 

dystokia, abortion, occurrence of 

edafter.bi«hsso also ^= °c^ or her 

malformattons n genitalia, 

ptogeny; Ibeasef. Treat- 

venereal , , otoperly reeord- 

ment if any, sho .^P j,een sent 
ed. In case any investigations, 

to the laboratory condoned, 

results thereof should 
Post-mortem findings d uny, 
also be recorded. 

Veterinarian visitingjhe 

first ‘bo « examinations ate 

investigations history will 

undertaken f ^he reproductive 

give a good dea about the^J^^^^_ he 

health of the seasonal and 

should take into ““ also the 

nianagemental ron of his 

feeding that he should have 

visits, it is advisab e thm^^ y„„„g 

a good 1“°^ ‘ attaining puberty, 

stock and heite« puHs and 

adult females and f conditions, 

make a note on ‘b^ 8 should 

From the scruunV t calvers, on« 

make a note of the ^„ts 

whieli have been serscu 
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before, those which are repeating to 
service, females which have not come in 
heat even after 5-6 months after calving 
or having evidence of prolonged lacta- 
tional dioestrus, those voiding abnormal 
type of discharge, and the ones svhich 
are reported fo have perceptibly gone 
down in their production within few 
months after parturition. Females which 
have a history of dystokia or retained 
afterbirths in the last calving or ones 
with history of abortion and any other 
conditions need attention. History 
cards of such animals should be proper- 
ly scrutinized and examinations made 
thereafter. Those svhich are due for 
pregnancy diagnosis and those in 
anoestrous conditions should be examin- 
ed first, svhereas, others svith the histo^ 
of abortion should be examined at the 
end 


As far as possible, the animal should 
be examined in its b>Te or shed m 
standing position svith very little 
rSSnt so as to avoid all possible 
excitement. This svill give greater e^e 
tor per rectum examination. In this 
manner it is possible "'“‘b 
avoiding any possible loss of time 
Ferrocious animals, however, should be 
secured in the crate to avoid chances of 
overriding and slipping. Material from 
suspected cases such as “bnoi™! 
mucus discharge from vagina “d utems 
and cervical swabs from repeat breeders 
should be collected and subjected to 
bacteriological e.xaminauons, along svith 
blood serf Timely treatment will thus 
be possible. 

Cases in which day to day treatment 
has been prescribed for vagmius. 
cervicitis, metritis and A™™" 

the local setennanan siiouui 
Sr mques?^ «> follow up the neat, 
ment and diese cases reexamined at 
the next visiL 


27 
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Service record o£ the bulls should be 
properly studied with particular refer 
cnce to their conception rate New bulls 
should be introduced in the herd after 
proper andrological examination In 
case of natural breeding the female 
should be ^^atchcd for genital discharges 
prior to and following each service In 
the examination of a bull close observa 
lion should be done with regard to the 
size consistency and placement of the 
testicles Behaviour of the bull during 
natural service should be watched to 
detect deviations 

As a rule whenever tlierc are cpide 
mics breeding operations should be 
slopped Foot and mouth disease virus 
affects the bull testis Bulls with mild 
r M D infection require 3-4 months to 
resume normal spermatogenesis and re 
gam their normal breeding cfTicicncy 
(Sliarma 19G9} 


If rigid sexual health control is to be 
exercised the veterinarian must visit 
the farm as frequently as possible 
Regular check up under tlie sexual 
health control service will be of im 
mense use in enhancing the fertility 
rate and it also helps to weed out the 
sterile ones Culling of the unproduc 
live and sterile ones m good time pro 
\es beneficial 

In spite of the cost imoUed on the 
technical aid in instituting sexual 
health control service it is experienced 
in general that such an aid alwa)s pro 
\es beneficial 
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Chapter 30 


Udder Health Control 


During the period between birth and 
sexual maturity the mammary glands 
develop an extensively complicated duct 
system together with a good amount of 
adipose tissue and progressive growth 
of mammary glands occur during preg- 
nancy (or pseudopregnancy in bitches) 
when the new elaborate duct system 
acquires terminal lobules which consists 
of subdivision called alveoli. 

The development of the mammary 
glands is initiated at sexual maturity 
and is under the influence of ovarian 
hormones. Subsequently it is influenced 
by the altering proportions of these 
hormones during different phases of 
reproduction vir. oestrus, pregnancy, 
parturition, involution of uterus, lacta- 
tion and lactational disoestrus period. It 
5s usually experienced that whenever the 
animal becomes a problem breeder or 
suffers with some reproductive disorders, 
the milk production is always affected. 
The reduced production may be relat- 
ed to certain changes in the udder. It is 
therefore necessary to take care of the 
predisposing factors during the prolong- 
ed period of reproductive failures which 
nuy lead to suppression of mammary 
activities. The role of other hormones 
like prolactin is not fully known. 


Effects of reproductive hormones on 
udder function 

Oestrogens are believed to initiate 
udder function and parturition. High 
levels of oestrogens inhibit milk secre- 
tion. Stimulus during milking main- 
tains secretion of several important 
pituitary hormones at high levels which 
is necessary for normal udder function. 
Before parturition this neurohumoral 
mechanism is not present to initiate 
lacution. Both for initiation and main- 
tenance of lactation prolactin is essen- 
tial. S.T.H. exerts greater ability to 
increase established milk yields in cattle 
than other hormones. 

Administration of oestrogenic com- 
pounds during lactating phase cither for 
inducing oestrus or as a part treatment 
for sub-fertility or infertility may inhibit 
or suppress milk production. Larger 
doses of oestrogens inhibit lactation by 
decreasing thyroid function, depressing 
appetite, increasing adrenal cortical 
function, increasing nervousness and 
such other factors. It is common obsena- 
tion that milk yield is reduced or sup- 
pressed in animals exhibiting intense 
oestrus. During gestation prolactin secre- 
tion remains too low to induce abundant 
lactation because of the predomincnce 
of progesterone os cr oestrogens. At term 
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there is a marked decline in both 
oestrogen and progesterone leaving the 
mammary gland to prolactin stimula- 
tion. At the same time sufficient oestro- 
gen is still present to increase pituitary 
prolactin secretion and to initiate lacta- 
tion (Meites, 1959), 

In most of the countries a number of 
abortions in cotvs and buffaloes are 
annually reported to occur due to 
brucellosis. Abortions usually occur 
during the latter part of gestation and ’ 
certain number of animals do start 
lactating. The milk yield is little and 
due to ignorance of the farmer such milk 
is usually marketed for human consump- 
tion. Under Indian conditions and in 
other tropical countries milk Is usually 
heated before use but the dangers of 
transmission of Brucella infection can- 
not be over ruled. It is advisable to dry- 
off all such aborted animals. 

Retention of placenta usually occurs 
in abortions due to Brucella or any 
other infection resulting in metritis. 
The sjmptoms will vary depending 
upon the intensity and in severe cases 
when there is pyrexia it ^vill lead to 
suppression of udder function. 

An acute septicaemia may develop 
within 24 to 48 hours after calving from 
uterine or mammary infections. In 
severe cases lactation is greatly suppres- 
sed. 

Tubercular lesions in tlic udder may 
be found in the generalised tuberculosis. 

Bacterial infections such as strepto- 
coccus uberis, S. agalactia, Staphylococ- 
cus aureus, Coryncbacicrium pyogenes. 
Pseudomonas aeruginosa, B. coli, 
AclinobaciUosus. Mycobacterium tuber- 
culosis may cause mastitis. The flare up 
is very rapid and as such prompt treat- 
ment witli antibiotics is advocated. The 


severity of infection is variable and 
response to treatment is in accordance 
with the diagnosis and prompt measures. 
Emptying the udder at least thrice a day 
is aivv'ays beneficial in reducing the ten- 
sion from the mammary glands. 

Infective conditions of the uterus 
always reflect on the udder. Lowered 
production on successive days of partu- 
rition is an indication of infective 
coi^dition of the uterus. In such a con- 
■dition, the uterus has to be checked 
and treated if necessary with a course 
of antibiotics. 

Methods of milking 

There are two methods of milking viz. 
(i) by hand and (li) by machine. 

Hand Method 

Milkers have to be trained for free 
hand milking. On no account undue 
pressure by thumb should be applied. 
Depending upon the type of teats, the 
hand pressure has to be applied to the 
teats while milking. Undue pressure 
and pulling is likely to cause sore condi- 
tion of the teats as well as may set up 
inflammation of the teat canal. Any 
wounds abrasions or bruises to the teats 
particularly at the sphincter should be 
treated promptly and fly repellant ap- 
plied to ward off flies. Injuries particu- 
larly at the base of teat start extending 
since in milking animals the teats have 
to be pulled while milking. Deep 
wounds causing sinus or fistula arc 
difficult to treat and may lead to masti- 
tis. Prompt surgical measures may 
prove beneficial. 

Maciunk- Milking 

In the machine milking method pre- 
paration of udder and teats prior to 
milking by chlorinated wash and imme- 
diately drying before the application of 
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teat cups is most essential. The suction 
cups have to be properly sterilised be- 
fore use. Milkers have to be trained to 
keep a constant watch after the cups are 
fixed to note the pulsation and *e 
amount of milk drawn. Undue sucuon 
of the teats after the milk is drawn may 
lead to capillary bleeding with con- 
sequent infiammation of the udder and 


teats. Little hand stripping is necessary 
after removal of suction cups. 
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Chapter 31 


Reproductive Organs in the Male 


In all domestic species the organs of 
reproduction are more or less similar in 
pattern. The reproductive system of the 
male can be divided in three parts viz. 

I. Primary sex organs — Gonads 
or Testicles including scrotum. 

II. Accessory sexual glands and 
ducts — Epididymis, Vas de- 
ferens, Vesicular glands (semi- 
nal vesicles), Prostate and 
Bulbo-urethral glands. 

III. External genitalia or organs of 
copulation — Penis. 

Etnbryological development ot the 
reproductive organs 

,T,he urinary and genital systems arc 
closely associated as far as cnibrj;onal 
development is, concerned. Both these 
sets, arise in intermediate mesoderm or 
racsomerc of somites. The duels open 
into urogenital sinus .and discharge 
iheir cQjitcnts through. Uw yrogenital 
orifices. The actual, -openings arc lined 
with_.cciodem. . . 

•’ As rc^rds the origin of"genn cells 
Nalbandov'(1958) mentions "that genn 
cells ’ originate exiragonadaUy in die 
^•olk sac endodenn and iliat they mig- 
rate from there by amoelwid movc- 
incnis (m.uunuls) or via the circulatory 


system (chick), to the genital ridge 
where the first microscopically demon- 
strable aggregation of germ cells occur. 
Embvyological analysis of several spe- 
cies shows quite clearly that the forma- 
tion of a gonad depends on the arrival 
of germ cells and that the genital ridge 
alone is incapable of developing into 
anything resembling a gonad.” 

Primordial germ cells get located on 
the ventromedial side of the meso- 
ncpliros where they multiply and the 
resultant iJiickcning is leraied as geni- 
tal ridge. The undifferentiated gonads 
of the early embryonic life differentiate 
in the male into testis and in the female 
into ovaries. In almost all species of 
farm animals, the testicles dc.scend from 
the abdomen and arc locatetl perman- 
cnily in the .scrotum. It is from the 
temporary kidney of the cnibr)o (in the 
mesonephros) 12-15 tubules renuin 
functional and the rest disappear. These 
tubules form the efferent ducts of 
testes and establish connection betsveen 
testis and e.vcrctory canal i.c. the 
Wolffian duct. Epididymis, ductus de- 
ferens with its ampulla and seminal 
vesicles develop from the \\'olfnan duct 
and open into the urogenital sinus. 

A very snull portion of the .\fullrrian 
duct persists in the male from which 
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Fig. 93. H«productive organs oC tne bull, 
rudimentary uterus raasculinus covered 
by prostate or pea sized muUerian cysts 
may be found in the uiogenital fold of 
some bulls (Blom and Christensen, 
1958). The spennatogonia arrange into 
irregular cords of cells which acquiie 
lumen and connect with tubules grow- 
ing in from mesonephros. The testicular 
portions thus form the seminiferous 
tubules and ncphric portion forms the 
ciTcrent ducts. 

Reproductive organs of the cow-bnil 

(Fig. 93) 

Scrotum 

It is a cutaneous pouch in which the 
testicles arc located. In the bull, the 
scrotum is elongated and in-tact. The 
hair on the scrotum are scry scanty. 
Tunica dartos is found under the 
scrotal skin. This is composed of smooth 
muscle fibres with white fibrous and 
clastic connective tissues. This coat of 
tunica dartos surrounds both the testes 
and forms a partition between the two 
halves of scrotum called as ‘septum 
scroti*. The next la^cr tunica vaginalis 
cnramuiiis which is of white dense 



Fig. 94. Scrotum of bull showing dilterent 
structures. 

scrotal fascia surrounds the two halves 
of scrotum separately. Centrally, it is 
covered by the processus vaginalis 
which is an evagination of parietal 
layer of peritoneum (Fig. 94). 

Raghavan (1962) reported the length 
of scrotum in Indian bulls as about 
22.5 to 25 0 cm. during non-contraefed 
condition. 

Funch'onj • The chief function of the 
scrotum is to hold the testes external to 
body and to provide thermo-regulatory 
mechanism in most of the mammals so 
as to enable tlie testes for the optimum 
production of sperm at a temperature 
lower than body temperature by about 
2-C — 7'C. This is accomplished 
Uirough the two «xtemal cremaster 
muscles and dartos which draw the 
testes close to abdomen during cold 
w’cather and let down the testes below 
for cooling when the environmental 
temperature is high. Exposure to cold 
causes tunica dartos to contract and 
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scrotal skm to shrivel, shortening the 
size oE scrotum and the testes are press- 
ed upwards close to abdomen. 

Hot weather may lead to the break- 
down of thermoregulatory mechanism 
leading to degenerative changes in 
germinal epithelium. Complete sterility 
is observed in bilateral cryptorchids, 
since the testicles arc held high up in 
inguinal canal at body temperature. 
How'ever, it is a common experience 
that in cryptorchid conditions, the 
sexual vigor is not alfected i.e. the pro- 
duction of testosterone by the testes is 
not affected at higher temperatures. 

The Testes 

The testes are the primary sex organs 
with two fold function of producing the 
sperm and secretion of male sex 
hormone. The testicles in the bull arc 


elongated, ovoid and they are placed 
with their long axis vertical in the 
scrotum. In the mature bull, they are 
12 to 16 cm. in length and 6 to 8 cm. 
in diameter. The approximate weight 
including the epididymis may vary 
from 300 to 500 gm. depending on the 
breed, age and size of the bull. The 
testes are of unequal size and the left 
one IS usually bigger. Raghavan (1962) 
stated that in Indian bulls the length, 
breadth (width) and thickness of testicle 
is about 12.5 cm., 6 to 7.5 cm., and 
6.0 cm. respectively and it weighs 
280 — 336 gm. Sane et al. (1966) noted 
die various dimensions of cow bull 
testicles as presented in Table 33. 

Zanwar (1974) on a study of abattoir 
material of 13 pairs of testicles of cow 
bulls, reported the dimensions as given 
in table 34. 


Table 33 

DIMENSIONS OP COW-BUIX TESTICLES 


Breed 


Right Testicie 



Left Tetticte 



Leogtb 

Breadth 

Width 

l.esgtb 

Breadth 

Width 


(cm.) 

(cm.) 

(an.) 

(an.) 

(cm.) 

(on.) 

Khillar 

14.65 


6.57 

15.60 

8.00 


Nimar 

12.50 

7.45 

5.45 

12.55 

8.52 


Sindhi 

13.10 

10.20 

6.00 



5.90 

Dconi 

14.30 


7.30 

16.85 

8.00 

7.21 


Table 34 

DIMENSIONS OF COW-BULL TESTICLES 


Testes 

(With E^dyims) 

(Rfsht) 

Averatff 

(LcA) 

Length (cm.) 

IZ071= 0.65S5 

J3.333r 0.5109 

Width (cm.) 

3.861 i 0.2680 

-1.193= 0.1243 

Thickness (cm.) 

d.SI7± 0.2H1 

t.CO r 0.0391 

Weight (g) 

131.333 ±19.1253 

129.333rI9.6333 
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In the noimal course the testicles in 
the bull arc of equal size and firm m 
consistency. Testes move freely up and 
down in the saotum. When the serous 
coats of testes, the tunica vaginalis 
propria and the tunica albuginea are 
cut, the >ellow parcncliyma becomes 
visible. The cut surface in median 
sagittal section shous a cord of connec- 
tive tissue. The mediastinum testes 
ivhich CNiends from the proximal pole 
to the distal pole measures 0.5 to 
1 0 cm, in width. From this cord small 
streaks of connective tissue i e. the 
septula testes extend between the 
seminiferous tubules due. to which the 
testicular tissue appears slightly lobulat.- 
cd. In the cross section of the testes, it 
will be observed that the mediastinum 
appears as a central stellate figure en- 
closing the rcic testis. These serve as 
collecting tubes for the seminiferous 
tubules 

HibTOLOGY 

Tile scpiul.1 testis extends from the 
mediastinum to the tunica albuginea. 
This divides the parcnch>ma of the 
testis into cone shaped lobules with 
their apex in the centre and base at the 
surLacc. These lobules vshich arc the 
functional units arc only partly separat- 
ed in the nonnal bull testes, ossing to 
the septula being thin and incomplete. 
Tlic glandul.ir parencli>ma in c.nch 
lobule consist of one or more convolut- 
ed seminiferous tubules. The tubules 
have a diameter of 0.1 to 0.3 nuu^and 
arc ■»0 to 100 cm. in length. The tubu- 
les sometimes anastomose vviih each 
other. The toul length of tlic tubules in 
a pair of testis of the bull is as high as 
5,000 mctics. 

Each seminiferous tubule consists of 
a luscincnt mcnibnuic and a muliilavcr- 
ctl sjMTtm producing epithelium. This 


epithelium consists of two types of cells 
viz. (i) Germ cells i.e. spermatogonia, 
spermatocytes and spermatids in various 
stages of development differing in mor- 
phology and arranged in concentric 
layers and (ii) Sertoli cells also called as 
nurse cells or speim mother cells or 
sustcntacular cells .which are^ slender 
pillar like structures perpendicular to 
the basement membrane. 

The seminifeious tubules extend into 
the mediastinum testis and unite to 
foini a netw'ork of ducts termed as the 
rete-testis. This is lined with 'cubical 
epithelium. Twelve to fifteen tubuleS 
arising from the rcte testis further con- 
nect with the epididymis. These tubules 
serve as efferent ducts of testis. 

The blood-vessels, nerves, lymph ves* 
scls and the Lcjdig cells arc contained 
in the connective tissue in between die 
seminiferous tubules. The Lcydig cells 
are isolated groups of polygonal cells 
with laigc spherical nuclei and whicli 
arc the chief source of the male 
hormone testosterone. 

j 

Functions 

Piolific activity is the most distingui- 
shing feature of testicular tissue. Willett 
and Ohms (1957) mentioned that one 
gram of testicular tissue in the bull 
(Uiccs on an average about 6000 sper- 
niato/o.-! per minute. In farm animal' 
.ilthougb spcimalogcncsis is a con- 
tinuous process, great variations arc 
usually seen witli regard-to testicular 
function from sca.son to seasoi\ and the 
plane of nutrition. - ^ 

The testicular fluid produced in the 
seminiferous tubules carry the newly 
funned non motile spcniuiozoa Uirougn 
ihc rctc testis. 'Fhc tense consistency of 
the testicles is purely «luc to this 
vsiiicb is sccictcd under great prcisutc. 
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In addition to this, male sex hormone 
is produced by the bull testis under the 
influence of gonadotropins liberated by 
the anterior pituitary. The interstitial 
cells — Leydig cells secrete testosterone 
which is responsible for manifestation 
of secondary sexual characteristics. 

Epididymis 

This is an elongated structure which 
is very closely adherent to the testis. It 
consists of head (Caput), body (Corpus) 
and tail (Cauda). The ^aput forms a 
flattened cup-shaped protrusion which 
is located at the proximal pole of the 
testis. It is U shaped, varies in outline 
and size practically covering 1 /3rd. of 
the front of the testicle. The caput is con- 
tinued into a slender corpus running 
distally along the posterior border of the 
testis. At the distal pole of testis, the 
body enlarges into a .well defined tail 
termed the cauda epididymis. In the 
adult bull, size of the cauda is conspicu- 
ous and is distinctly palpable. In the 
bull the entire epididymis consists of a 
single tubule, which is thrown into 
convolutions and measures 40 metres or 
so. The epididymis is more firm in con- 
sistency than the testis. 

Histology 

The duct of epididymis in the region 
of caput consists of two types of epithe- 
lial cells attached to the basement mem- 
brane, viz. secretory' cells and ciliated 
cells having kino-cilia beating outwards. 
The detached ciliated cells commonly 
found in the semen are tenned medusa 
formations and according to Blom (19-14) 
they may be found in the ejaculated 
semen at the ratc^ of one per 10.000 
spermatozoa. The ductus epididymis 
starting from the centre of caput can be 
diffcrcniiaicd histologically and cyio- 
chemically into six • distinct regions 


(Nicander, 1958; Crabo, 1965). The 
basement membrane in this region is 
surrounded by circular layer of smooth 
muscle fibres increasing in thickness 
totvards the cauda. Throughout the 
duct the lining epithelium consists of 
cylindrical cells with non-motile cilia 
(stero-cilia). The height of epithelium 
gradually decreases towards the cauda 
from 140 to 60/^ - The lumen of the 
duct measures about 1 mm. in dia- 
meter. 

Functions 

Four major functions, namely trans- 
port, concentration, maturation and 
storage of tlie sperm are attributable, .to 
the epididymis. 

(i) Transport 

The transport of spermatozoa from 
the rete-tesiis to the efferent ducts oc- 
curs under the pressure of testicular 
fluid. Their further passage through the 
efferent ducts is aided by the ciliated 
epithelium and the peristaltic move- 
ments of the muscle fibres. Knudsen 
(1954) estimated a period of 7 to 9 days 
for the transport of sperm upto cauda. 

(ii) Concentration 

During the onward passage of the 
diluted sperm suspension, the epithelial 
cells in the region of caput absorb wa- 
ter, leaving a highly concentrated sperm 
cell suspension in the cauda. 

(iii) .Matukatio.n’ 

The maturation of sperm occurs in 
Uic cpididjmis due to the secretion’* 
from epithelial cells. During the matu- 
ration process, the proximal protoplas- 
mic droplet migrates to the distal end 
of midpiece (distal cytoplasmic drop- 
let) in the bull. Such a migration occurs 
in the caput and hence spenns with 
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distal cytoplasmic droplets are usually 
found in the cauda. 

(iv) Storage 

The cauda epididymis serves as a 
sperm storage depot. According to 
Bialy and Smith (1958), about 50% of 
the sperm are stored in this region 
where the cpididymal duct is relatively 
wide. The sperm are in quiescent stage 
of metabolism which is due to the 
oplinuil intra-cpididymal conditions. 
Even after ligation of the epididymis, 
sperm can remain viable upto 60 days 
and maintain ability to fertilize. 

Vas deferens and the accessory 
sex glands 

Vas deferens is a conspicuous duct, 
whicii extends from Uie tall of cpididy^ 
mis to the urethra. It has an outer dia* 
meter of about 2 mm. The ducts arc 
firm and cord-Ukc due to the thick 
muscular trails. The vas deferens is 
contoluted in form near the cauda and 
its course is parallel to the body of epi- 
didymis The sas deferens is straight at 
the caput and along with the blood 
vessels, lymph vessels and nerves and 
crcmasicr muscle it forms the spermatic 
cord. U passes through the inguinal 
canal into the abdominal cavity. On 
entering into the abdomen, the vas de- 
ferens separates from the spermatic 
cord, passes backw.irds to open into the 
urethra. Before opening into the ure- 
thra. the terminal parts enlarge to form 
the ampulla (ampulla ductus deferen- 
lis). The thickening of the duct at the 
ampullar region is due to the presence 
of abundant glands in its w'all. The two 
ampullae traverse under the body of 
prostate and open on coUiailus semina- 
iis by a slit like opening. 'I'hc ampulla 
occupies a. posiuuix cUUcr dorsal, 
iral. intermediate or close lo seminal 


vesicles (Blom and Christensen, 1947; 
Kaiiagava. 1960). The ampullae serve 
as a store house for the spermatozoa. 

The function of vas deferens is to 
transport sperm from cauda to urethra. 
This is due to peristaltic movement of 
the duct. 

Vesicular glands (Seminal vesicles) 

In the bull, the seminal vasides are 
paired glands lobulatcd and situated in 
the urogenital told lateral to ampullae 
above the neck of the urinary bladder. 
In an adult bull, they measure 
10 cm, X 5 cm. X 2.5 cm. The size 
varies considerably and also variations 
are obsened in lobulation from indivi- 
dual to individual. A yellowish glandu- 
lar tissue is usually seen on the cut sur- 
face. The main excretory duct located 
in the centre of the gland extends back- 
wards under Uic prostate to open iit 
urethra together with the ductus de- 
ferens througli tu’o openings viz. ostia 
cjaculatoria. The position of ampullae, 
and vesicular glands varies between 
individuals and are easily palpable per 
rectum. 

Histology 

In the bull, vesicular gland is lobu- 
latcd — each lobule being separated by 
strong muscular septa. Secretory tubu- 
les arc branched' tubular glands with a 
diameter of about 0.3 cm. They aro 
lined centrally by large columnar cells 
about 25 to 30 microns long and peri- 
pherally by cells containing large drop- 
lets of lipid. The muscular layer com 
sists of inner circular and outer longi- 
tudinal muscle fibres uhich in turn arc 
surrounded by a fibrous coat. 

Functions 

Semuval sevvcles have a. glandular 
structure secreting faint, opalescent and 
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Sticky fluid. The secretion contains pro* 
tcins, potassium, citric acid, fructose 
and several other enzymes in high con* 
centration (Mann et al, 1956). In mam- 
mals most of the seminal fructose comes 
from the vesicular glands. On account 
of its high flavin content it has distinct 
yellow colour. In the bull, the secretion 
of vesicular glands constitutes about 
30% of total ejaculate with a pH var>'* 
ing from 5.7 to 6.2. 

Prostate 

In the bull, the prostate gland sur- 
rounds the urethra and is composed of 
two parts, the body of prostate (pars 
propria) and the pars disseminata (cryp- 
tic prostate). 

The body is a small mass wliich 
stretches across the dorsal surface of the 
neck of bladder and the beginning of 
the urethra. It is about 1.25 cm. in 
length transversly and about the same 
in width and thickness. It is covered 
dorsally by fibres of urethral muscle. 

Pars disseminata or the glandular 
part surrounds the pelvic urethra. It is 
thick on the dorsal part of urethra and 
thin vcntrally. 

Histology 

Prostate is musculo*glandular and 
lobuiated — each iobule being divided 
by trabeculae derived from outer fibrous 
coat. The trabeculae contain muscle 
fibres. Each lobule contains a central 
axial duct and this has the appearance 
of branched tubular gland. The ducts 
and tubules are Iinctl by cubical or 
columnar epithelium. 

The prostatic ducts open into the 
urcilira by about 30 ducts in rows on 
the colliculus seimnolis. 


Cowper’s or Bulbo-urethral glands 

In the bull, these are paired, round 
and compact glands with a dense cap- 
sule and are of the size of a walnut. 
They are located above the urethra near 
the ischial arch. One excretory duct is 
formed from the secretory ducts from 
each gland which has a length of about 
2.3 cm. These ducts open in the mucus 
fold of urethra. 

Histology 

The parenchyma consists of tubules 
and acini. Muscular fibres are much 
less and no distinct lobulation exists. 
The acini are lined with columnar epi- 
thelium that yields mucus like secre- 
tion. 

Function 

The secretions of the prostate and 
Cowper’s gland are of apocrine type i.c. 
the central part of the cytoplasm of the 
cell is transformed into secretion and is 
shed off. In the bull dribblings from 
prepuce noticed before mounting are 
the secretions from the prostate and 
Cowper's gland. The secretion cleans 
the urethra of the deleterious effects of 
urine. 

In incomplete ejaculations, secretions 
obtained from these glands are W’atery, 
dear and sperm free. The pH of both 
fluids varies from 7.5 to 8.2 (Blom, 
1950). 

CreUira 

Urethra in the male is a common 
excretory passage both for urine and 
semen. It has three distinct portions viz. 
(a) the pelvic pan is about 15-20 cm. 
in length, cjlindrial. enclosed by the 
urethral muscle and situated on the 
pelvic floor, (b) The bulb of urethra is 
lire extra pelvic part situated at the 
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ischial arcli and bends to tlie ventral 
aspect o£ the penis, (c) Penile part be- 
longing to penis proper. 

A hazel nut sized prominence located 
posterior to the neck o£ the bladder is 
termed colliculus seminalis. On the 
dorsal part o£ colliculus seminalis can 
be seen the orifices of the ampullae and 
excretory canals o£ the vesicular glands. 
The colliculus chiefly consists of 
cavernous tissue u-hich closes the neck 
of urinary bladder during ejaculation 
and tlius it prevents simultaneous 
entry of semen to the bladder. 

Penis 

Penis is the copulatory organ vvhiclr 
has a double function viz. (a) expulsion 
of urine and (b) deposition of semen in 
the vaginal tract o£ female. In the 
adult bull, it averages about 120 cm. in 
length and has a smaller diameter. 



DOG 


The penis consists o£ root, body and 
glans. The root is attached to the pel- 
vis by two crurae of penis. The body of 
penis essentially consists of erectile tis- 
sue, corpus cavernosum which has the 
sinusoid like spaces that get filled with 
blood during erection resulting in stiff- 
ness of the fibro-elastic structure of penis 
without much enlargement of the organ. 
To a certain extent the erection of pe- 
nis is due to temporary inability of 
blood to return from cavernous spaces 
of penis, A part of erectile tissue also 
surrounds urethia termed corpus caver- 
nosum urethrae. Major part of body of 
the penis is arranged in the form of a 
sigmoid flexure which gets straightened 
during erection thereby increasing the 
length ’ol penis by about three times. 

The glans penis which is the termi- 
nal part of the organ is pointed and 
slightly twisted (Fig. 95). On the left 
side of the tip is a groove in which the 




CAT 


Fla. 95. Clans penis in domestic animals. 
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external urethral orifice is located. TIic 
two retractor penis muscles originate 
from each side above the anus, extend 
upto glans penis and serve to retract me 
penis back into the shpth after ejacula- 
tion or when sexual stimulus is suppres- 
sed. It also helps to keep the organ in 
fixed position during non-erectile state 
in the sheath. 


crusts known as smegma preputi emiting 
offensive odour. 

REPRODUCTIVE ORGANS OF THE 
BUFFALO-BULL 

The reproductive organs of the 
buffalo-bull are similar to those of the 
cow-bull. 

Scrotum 


prepuce 

Bhardwaj and Calhoun (1961) studied 
the mode oE formation o£ preputial ca- 
vity and stated that penis was not free 
in the preputial cavity at birth in most 
of the domestic animals. It exists in the 
form oE a fold — balanopreputial fold 
splitting o£ which occurs under hormo- 
nal influences. The separation com- 
mences at 34 months o£ age and is com- 
plete by the time, the male reaches 
puberty (Ashdmvn 1962). Abdel RouE 
(1960) reported in Swedish Red and 
White breed that the prepuce was ad- 
herent to penis at birth. Separation was 
first noticed at 4 weeks o£ age and then 
2 mm. of penis was exposed. Separation 
was then gradual and completed by 32 
weeks of age. 


The scrotum of the buffalo is 20-25 
cm. in length and has a distinct neck. 
In swamp buffaloes it is about 10 cm. 
in length and the neck is not distinct 
(MacGregor, 1941). Bhattacharya {I960) 
observed that in Murrah buffaloes 
testes are present in scrotum at birth. 
However, in certain number there will 
be no descent of the testes in the scro- 
tum at birth. 

Testis 

Toke (1967) observed the testicle 
measurement in one week old buffalo 
calves — the length as 1.76 cm. (1.28- 
2.25 cm.), breadtli as 0.67 cm. (0.48- 
0.94 cm.), thickness as 1.05 cm. (0.68- 
1.60 cm.) and weight as 0.883 gm. (0.368- 
1.351 gm.). 


In the bull, the prepuce or sheath is 
long and narrow. It is an invagination 
oE tire skin which encloses free extremi- 
ty o£ retracted penis. Preputial opening 
is surrounded by a tuft o£ long and 
tough hair. The opening of the shcaUi 
is located at a distance o£ about 5 cm. 
behind the umbilicus. It is large enough 
to admit a finger. The cavity of prepuce 
is 3540 an. in length and 34 cm. in 
diameter. The niuois membrane oE 
sheath is folded and has a number ol 
coiled tubular glands whidt produce a 
fatty scaetion. This secretion geu mu.- 
cd up with cast epithelial cclU and 
bacteria which forms die semnolid 


Naik (1965) reported the length and 
width of the testes at 3 weeks age of 
buffalo calf as 1.55 and 1.2 cm. respec- 
tively. He further studied the postnatal 
development of testes of kfurrah buf- 
falo calves aged 1 to 130 weeks and ob- 
served the length and weight of the 
testes as 1 A to 8.85 cm. and 0.8 to -a.u 
gm., respectively. 

Toke (1967) obsened that the aver- 
age diameter of the seminiferom tubu- 
le of one week old buffalo cahes wai 
34 96 u (28.4 to 39.6/1) and m two 
wce-k old calves the w“ 

35A3 (28.03 to 39.6 /« ). fhe testis 
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!s about 7 5 to 8 5 cm in length ind 
3 5 to 5 cm m width (MacGregor, 1941) 
The average length and the thickness 
of the testis (including epididymis) iii 
Pandharpun buffalo-bulls is 14 21 X 
6 11 cm for the nght and 15 0 X 5 87 
cm for the left (Sane et alj 1966) Joshi 
et al (1967) reported the length, breadUi 
and circumference of the testes (without 
cpidid> mis) as 7 60 X 130 x 12 20 cm 
for the right and 7 87 x 4 33 X 12 29 
cm for the left rcspcctivel) The weight 
of the right and left testes was 74 86 
gm and 79 06 gra respective!) 


^fau^ya e/ al (1968 a) studied 110 sets 
of genital organs from the slaughtered 
mature buffalo bulls They found no 
significant differences m the lengtii, 
width and thickness of tlie right and 
left testes (Table 35) 

Zamvar (1974) on a study of abattoir 
material of 15 pairs of testicles of buffalo 
bulls observed the measurements as pre- 
sented m Table 36 

In the buffalo bull the caliber of the 
sctnimlcrous tubule is smaller even to 
that of the ram and goat (Mukherjee 
cl al, 1961) 


Table 35 

IMEASUREilENTS OF TESTICLES OF BUFFALO-BULL 


Tcsics 

(with Epidid)mis) 

Right 

Average 

Left 

Avenge 

Length (cm) 

II 18 ± 0051 

1127 ± 0 878 

Width (cm) 

4 85 ± 0 177 

4 82 ± 0 446 

Fhickncss (cm) 

3 99 i 0 126 

4 03 ± 0 476 

WViglit (g) 

96 38 ± 18 617 

99 31 ± 13 085 


Table 30 


DIMENSIONS OF BUFFALO-BULL TESTICLLS 


Tcsics 

(wuh £puhd)niis) 

Right 

Av crigc 

Left 

Av crage 

1 cngili (cm ) 

11 66 ± 1 30 

1 1 53 ± 0 82 

Width (an) 

J 03 ± 0 13 

3 2h ± 017 

rhtekness (an) 

1 ’>U i 0 '>0 

129 ± 0 23 

Weight (g) 

57 00 i 2 00 

7100 ± 17 03 
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Table 37 

DIMENSIONS OP BUFFALO-BULL EPIDIDYMIS 


Descii^oo 


Length (cm.) Breadth (cm.) Tbicknoss (cm.) Weight (^.) 
Left Right Left Ri^t Left Right Left Right 


Caput 


3.48 

3.92 

3.87 

0.76 

■iwi 

Corpus 

8.59 

8.73 




0.29 

Cauda 

2.40 

2.41 

1.78 

1.69 

1.56 

1.55 


Epididymis 

Joshi ct al (1967) reported the 
length, breadth and thickness of the 
caput, corpus and cauda of the epididy- 
mis in adult buffalo bulls as under 
(Table 37). 

Ductus deferens and ampullae 

Ductus deferens is similar to that of 
cow-bull. 

Joshi et al (1967) observed the loca- 
tion of the ampulla as 55% in dorsal, 
10% in ventral and 35% in intermedi- 
ate position to vesicular glands. The 
length and diameter of the ampullae 
was recorded as 13.80 and O.Gl cm. for 
the right and 14.05 and 0.62 cm. for 
the left respectively. 

Vesicular glands 

Vesicular glands in the buffalo-bull 
are relatively small compared to those 
in the cow-bull. The various measure- 
ments of the Ncsicular glands in the 
adult buffalo-bulls are as shown in 
Table 38 (Joshi et al, I9G7). 

Penis 

fn riser buffaloes Joshi et at (1967) 
rejsorted die length of penis as 83.51 
an. ^rhcrcos in Ssvamp buffaloes, Euri- 


Table 38 

DIMENSIONS OF VESICULAR GLANDS IN 
THE BUFFALO-BULL 



Length 

Breadth 

Thickness 

Weight 


cm. 

cm. 

cm. 

gm. 

Right 

7.14 

3.05 

1.14 

11.01 

Left 

7.02 

3.IS 

Ml 

10.S7 


c)UC7. yap and Scldera (1964) reported 
the length as 56.72 cm. in flaccid state 
and 84.15 cm. during erection with an 
average diameter of 2.95 cm. Sigmoid 
flexure measured 17.23 cm. rvilh aver- 
age diameter of 2.79 cm. and the root 
of penis measured 4.99 cm. 

The penis hangs dear of the abdo- 
men by 15-30 cm. being attached there- 
to by triangular fold of skin running 
backsvards from the umbilicus. Penis is 
adherent to abdomen except for the 
last 2-3 cm. or so in Swamp buffaloes 
(.MacGregor, 1941). Gians penis is soft, 
thin, flexible and tapering to a fine 
point. It is 9.32 cm. in length and 1.67 
on. in diameter. Galea glandis is hard- 
ly noticeable. Penis is c>linilricil in 
cross-section and not flat dorso^cntraJIy. 
During erection, glans penis lurdens 
and vibrates rapidly the ap- 

pmance of processus urcdirac of rain 
during mating. 
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Fig. 96 Reproductive organs of the Stallion 
Prepuce 

The prepuce is detoid oE liati. 

REPEODCCTIVE ORGANS OF THE 
STALLION 

In the stallion the scrotum U asynv 
metrical and less pendulous than in the 
bull. Testes lie horizontally in relaxed 
state but when cremaster muscles arc 
retracted, they become almost vertical. 
They are ovoid in form measuring 
about 10 to 12 cm. in length, 5 to 8 cm 
in height and 5 cm. in breadth. The 
tveight varies from 240 to 300 gm. 
(Fig. 96). 

The ampullae are \ery well de\ elop- 
ed. Vesicular glands arc 10 to 12 cm. 
in Icngtii, 5 cm. in width and 
2.5 cm. in thickness. The pyriform 
sacs are smooth and elongated, their 
mucous membrane is tliin and folded to 
form a network. The prostate consists of 
two lateral lobes and a connecting 
isthmus. Penis is cylindrical about 
50 cm. in length in quiescent state oE 
which 15 10 20 cm. is free in prepuce. 



Fig. 97. Reproductive organs of the Ram. 


During erection it increases to about 
75 cm. in length. Gians is large. There 
is no sigmoid flexure. Prepuce has^ a 
secondar) fold \dthin the preputial 
cavity which forms the internal prepuce 
in which anterior part of penis is locat- 
ed. The glans penis is surrounded by a 
margin which is prominently denticu- 
lated and this mushroom-like foimation 
is seen when the stallion withdraws 
penis after copulation. The urethral 
process piotrudes as a 2.5 cm. long tube 
situated in a depression called as fossa 
glandis in front of the glans (Fig. 95). 

REPKODTJCnVE ORGANS OF THE 
RAM AND BUCK 

The organs are similar to tliose in the 
bull except that the weight of testicle 
w'heu compared in relation to the body 
weight is much higher. They are about 
10 cm. in length and about 270-300 gm. 
m weight. Scrotum is shorter and has 
no dislinct neck. In the buck at 180 da)S 
age the testicles aie 1.80 an. in length 
and 3.57 cm. in width. The axis of the 
testis IS similar to that in the bull (Raja, 
1977). In the buck, skin of the scrotum 
is covered svith hairs. Left testis svas 
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found to be heavier than right. Simi 
larly left epididymis tvas found heavier 
than right and sperms ivere *" 

its lumen at 165 days of age (Harshan 
19771. It is covered with wool m 
Marino rams and few other breeds and 
in the rest, the wool is either spmiy or 
devoid of it. The prostate consists only 
of pars disseminata. In the buck me 
bulbo urethral glands are relatively 
large. (Fig. 97). 

The glaiis penis has a twisted fili- 
form appendage measuring about 
, 4 „„ in length. This is known as pro- 
3.4 cm. in lei b terminal part of the 

Sr Durmg rdi. 

form appendage nj/gs). 

sprays semen on os-uteri (Fig. Jo). 

Inthebuckpcnhis30«nMo»g-;^ 

REPBODCCnVE ORGANS OF THE 

boar 

teste, are 

“"m'le 'of U.: is - 


The weight of me testicle varies 
from 500 to 800 gm. (Holst, 
1949). The ampullae are comparatively 
small. The vesicular glands are very 
large, dense and measure 12x5x4 cm. 
and weigh about 180-240 gm. The 
Cowper's glands are cylindrical and lie 
along the pelvic part of me urethra and 
measure 12 X 4 cm. (Fig. 98). 

The penis is fibro-elastic organ and 
its terminal free part has a distinct 
cork-screw shape (Fig. 95). The sigmoid 
flexure is located arterior to the scrotum. 
The prepuce has a narrow orifice w'ith 
stiff hair. In the boar the prepuce is 
about 9 cm. in lengm, 12 cm. in width 
and presents a preputial diverticulum, 
a blind cul-de-sac in its dorsal part. The 
pouch usually contains a mass of decom- 
posed urine and mascerated epithelial 
cells which always emits a very 
cliaracieristic and unpleasant odour. 
The smegma is responsible for the strong 
sex odour of boars which permeates 
their flesh and gives a disagreeable taste. 

reproductive organs of the 
DOG 

Scrotum is ovoid, globular, asyminc- 
irical and pigmcnied. It is oily to touch 
and has a distinct scrotal raphae. It is 
located midwav between the inguinal 
region and anils. The scrotal skin is 
sparsely coiered with fine liair. 

In the dog the testicular she and 
weight vary to a great extent from the 
large sized St. Bernard and Hounds to 
me small sized Pomeranians and 
Poodles. They arc round or oral in 

'T^m'andl’miaTi^danic^^ 

w‘ss':f;tis--sirrcsf.^ 

Its Ion- ixis is oblique and is mrected 

Lpsmrds ami b^kwardc Rete ten. n 

central in [xnmon. (It,- 
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DOG 



Fig. 99. Reproductive organs of the Dog. 


The prostate gland o£ dog is relatively 
large, yellowish in colour, dense in 
structure and can be located at or near 
the anterior border of pubis when blad- 
der is empty and contracted but when 
the bladder is full, it becomes largely 
prepubic It is globular and it surrounds 
the junction of bladder and urethra. It 
has numerous ducts. 


Anteiior part of penis is called pars 
longa glandis and posterior part as bul- 
bus glandis. It is due to the enlarge- 
ment of the bulb that the interlocking 
of penis occurs during coitus which is 
peculiar to dogs. 


Prostate in the dog is subjected to 
great variations and is often found en- 
larged in older dogs. 

Vesicular glands and Cowper’s glands 
arc absent in the dog. 

The pelvic part of the urethra is very 
long (15-20 cm.) and enclosed in the 
prostate. This has clinical importance 
since enlargement of prostate may in- 
terfere with micturition. At the ischial 
arch, it has a well developed bulb due 
to the enlargement of corpus caver- 
nosura urethrae. The urethral muscle is 
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Chapter 32 


Hormones of Reproduction in the Male 


Reproduction can be defined as the 
process of multiplication of the indi- 
viduals of a species It is one of the most 
vital processes in the living beings, as 
the continuity of the species, depends 
on the production of its offsprings which 
grotv, mature and again produce their 
progeny. This goes on from generation 
to generation. Thus, tlie process is call- 
ed Re production. 

Apparently, the process of reproduc- 
tion appears to be simple one but in bi- 
sexual animals, it is most complicated 
in the sense that both male and female 
are sexually incomplete as they arc in- 
terdependent on each other for success- 
ful reproduction. Further, the reproduc- 
tion involves the coordination of many 
interdisciplinary systems, of which ner- 
vous and endocrine systems arc most 
important. In addition to body systems, 
other factors sucli as nutritional status, 
climate, social set up etc. have also an 
impact on reproduction. 

Hormone is a Greek vsord derived 
from the word "hennaio” meaning to 
arouse, to activate, to initiate, to stir up, 
10 stimulate etc, and the VNord was first 
used by Bayliss and Starling in 1902. 
Hormones are physiological organic sub- 
stances liberated by living cells of a re- 
stricted area of the organ, which diffuse 


or transported to a site iin the same 
organism, where these bring about 
changes that tend to integrate the com- 
ponent parts and actions of the organism. 

History 

Claude Bernard employed the tcrin 
‘internal secretion’ for the secretions of 
specialised glands Blown Sequard in 
1899 accomplished self rejuvenation at 
the age of 72 by self injection of aqueous 
extracts of dog testes. The first definite 
isolation of a leproductive hormone vs'M 
made by Allen and Doisy in 1923, with 
the discovery', that changes found in the 
vaginal smear of rats, during the hc:U 

could be produced in ovaricctomiscd 

rats by injecting extract of liquid 
obtained from ovisacs of sows. 

Hench et al (1949) announced tliat 
tlie hormone, cortizone from the adre- 
nal cortex relieved clinical symptoim o 
rheumatoid arthritis Simpson and Tait 
(1953) discovered tlie unidcntifie 
steroid present in the extract of the ad- 
renal gland as aldosterone, this hormone 
regulates water and electrolyte nicubo- 
lism. DuVigneaud et al (1953) dctc^ 
mined the structure of oxytocin an 
vasopressin. polypeptide hoimoncs, 
from the posterior pituitary. Discovery 
on structure, function and ilicii synthc- 
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sis o£ many hormones has not come to 
an end; 

Hypotlialamo-pitultary control 

The control o£ reproductive pheno- 
mena is peculiarly intricate with an 
elaborate neuroendocrine circuit mvolv- 
inE tlie pituitary gland, the gonads, the 
brain and tlie inter disciplinary interac- 
tion among other endocrine systems and 
inHuence the next organ m the arcuit 
and thereby establish an optimal equi - 
ibrium. Hohlweg and Junkmann 
(19325 on the basis o£ cytologic evidence 
proposed the existence o£ a hypothalamic 
sex centre. The areas involved are the 
hypothalamus and the limbic system o£ 
the brain. Recent developments include 
neuro-humoral concepts o£ aden^ 
hypophysial control in SO"* 

trophin releasing factors (GN-RH, 
FSH-RH and LH-RH) are e aborated 
from the median eminence a"^ 
to adcnohypoplqsis via die l'>P<>‘'«la 
mohypophysial portal system, as direct 
innervation from hypodialatiius to the 
adenohypophysis has not becii demon- 
strated The basal hypotliahiius lias cells 
or receptor elements directly sensitive to 
“ex steroids, which form a mechanism 
tor controlling and release of ^nad.> 
trophic hormones. Among ns 
nections. the h, potlulamus in emets 
srith a niidbrain circuit ^ 

reticular activating system (RAS) ana 
dth a limbic circuit. Tlie interaction i^f 
hormones and brain 
nate pituilaiy gonad actisny "■* oR 
mopriate sexual behasiour and other 
reprotlucii'C functions. 

Pituitary controls to bulls Iron, birth 
to maturity 

Macmillan and Hals (‘‘-f 

a dialed with .c,mxtoc- 
ciinc clvmgcs as«x>a 


tive development of Holstein bulls, from 
birth till one year of age. They found 
that the LH concentradon was greatest 
at 1 month and then declined with in- 
creasing age, whereas pituitary content 
of LH increased irregularly to a maxi- 
mum value at 6 months of age. How- 
ever, it neither Huctuated abrupdy with 
the onset or termination of puberty. The 
total plasma LH did not change signi- 
ficantly from birth to 2 months, increas- 
ed at 4th month and increased again 
between 6th and 10th month of age. 
Although LH releasing factor could not 
be detected in hypothalami from bulls 
less than 5 months of age, the increase 
in plasma LH. between 6 “d 10 
months was associated with a marked 
simultaneous increase in levels _ot 
hypothalamic LH-RH. Concentration 
of pituitary FSH was greatest at 2 
months but the content was pcatest at 

5 and 6 months and bolii declined after 

6 months of age. Tlie data suggest that 
puberty in Holstein bulls commences 
it 2 months and is qualitatively com- 
pleted by 10 inontlis of age. Greatest 
diangcs occur between G and 10 months 
of age. 

Sexual hormones to male animals 


In males, tlie pituitary lioniioncs 
FSH or SSH (spermato-gcncsis stimulat- 
ing hormone) is responsible for sperma- 
togenesis and LH or ICSH (inlerslilial 
cell stimulating hormone) siiinuUtes 
the leslis to secrete the male hormone 
• Testosterone". Tesrosterone cms« die 
deselopment of secombry 
ters in the male and 'lib'"','' 

desire. It t influence on 

ecus thcuiicl'es iu\c 

ilu: nioccs. of ipcrmuu/^cneus. 

1913) Iras s-ho-n rhir .he prme.lde 

sperm nutrient 

pU»tiu is ^ 
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bulls the seminal vesicles furnish the 
major portion of seminal fructose It 
has been demonstrated by Mann et al 
(1947, 1949) that the rate of fructose 
elaboration by accessory sex ghnds is 
directly related to the hormonal activity 
of testes The initial fructose content m 
tlic semen therefore has been used as 
an indicator to kno^\ about the activity 
of Leydigs cells and indirectly the sex 
desire ivhile the estimation of rate of 
fructolysis m semen helps to appraise 
the semen quality 

Testicular function 
(a) Puberty and Sexual Maturity 
The process of growth in animals is 
for the most part under endocrine con 
trol and reproductive processes are 
primarily under endocrine control 
(MacDonald 1969) 

Reproduction largely depends upon 
the co-ordmated function of the various 
endocrine glands Emmens (1959) con 
sidcred that in male relation between 
pituitary hormones (FSH and LH) and 
testis IS not cyclical as with the ovary 
and is considered simpler Puberty has 
been dehned as the phase of bodily deve 
lopment during which the gonads 
secrete Iiorinoncs in amounts sufhcicnt 
to cause accelerated giowth of the gem 
til organs ind the ippeirancc of secon 
dary sexual clnracters It is belieicd 
that during immaturity, either the 
pituitary does not secrete sufficient 
amount of gonadotrophins or the testis 
IS not fully sensitive to the acuon of 
gonadotrophins seaeted by the pituitary 
As soon as the threshold level of gona 
dotrophin is attained, Lcjdig cells start 
secreting enough androgens vshicli bring 
about puberi) by inciting secondary 
sexual characteristics and start of sper 
matogcncsis Complete maturity is an 


advanced stage of puberty when all the 
reproductive organs attain peak func 
tional activity and the individual enters 
a stage of full sexual vigour 

Descent of the testis 

The factors concerning the migration 
of testis into the scrotum are not 
tliroughly understood However, one 
view IS that the traction caused by 
gubernaculum testis by progressive 
shortening might be playing an im 
portant role A probable contributory 
factor may be the increase in the intra 
abdominal pressure Lastly hypophjsis 
and die gonadal hormones have been 
shown to activate the descent of 
testis, as It has been shown that 
administration of gonadotrophic hor 
mones cause descent of testis in 
human cryptorchids (Shapivo, 1930) and 
in monkey (Hamilton, 1938) According 
to MacDonald (1969) at birth the bull 
testes are m the scrotum The leydig 
cells aie formed by 4 months Androgen 
production rises slowly until 2 years of 
age then increases sharply until 5 to 7 
years of age Thereafter a slow decline 
occurs 

The testis performs two functions 

(i) Gamctogcnic ind (ii) Endocrine 
indrogciuc activit) 

Andiogcns control the secondary sex 
characters of male and the secretion of 
seminal plasma Even though sperraio- 
genic and androgenic functions are com 
plimeniary, at times these may not coin 
Cldc In the normal male the onset and 
duration of spermiogenic and androgc 
nic functions do not differ frequently 
but under pathological conditions ilicrc 
is a sclcciiv c derangement of one of these 
functions Spermatogenesis and andro- 
gen production arc cither continuous 
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throughout the year, in year round 
breeders or throughout the season in 
seasonal breeders. The size of the scrotal 
sac is controlled by testosterone. The 
scrotum plays an important role in 
thermojregulation of testis. The male 
sex hormone is secreted by Leydig cells. 
These .interstitial cells are interspersed 
among^the seminiferous tubules. Sertoli 
cells have also been shown to secrete 
small quantities of estrogens. The func- 
tions of testes are under the control of 
the pituitary gonadotrophins FSH and 
LH; FSH stimulates spermatogenesis 
and LH stimulates _ synthesis and 
release of testosterone. In the absence of 
gonadotrophins such as after hypophy- 
sectomy,_ the process of spermatogenesis 
ceases, the Leydig cells fail to' secrete 
androgen and testicular atrophy occurs. 
For control o£ androgen release a feed 
back mechanism exists analogous to 
pituitary thyroid and pituitary adrenal 
system. Injections of large doses of test- 
osterone will cause testicular atrophy, 
however, direct application of small 
amount of testosterone to the hypolha- 
Imus has been found to inhibit both 
spermatogenesis and ilic androgen 
release (Davidson and Saw 7 cr, 1961). 
According to Vilar and Hertz (1958) 
genetic factors also play a role in the 
post pubertal activity of the testis. 
'Fhcrc arc other sites of androgen pro- 
duction in the body. These are adrenal 
cortex, lite ovary and probably placenta. 
Of them adrenal cortex produces most 
signiheant amount of androgens. Kill 
and Strong (19^0) rcportttl that under 
pathological conditions large amount of 
andiogcns also nuy be released frota 
the o\-aty. 

'rcsiosicrone is the principal aiidriv 
gen of the lotis and belongs to the 
iUs> t)X hotuioncs Lnov»n as ucioids. 
The cajsacits of the icviis to ptoducc 


testosterone varies betsveen species and 
svithin individuals. Scores of factors, 
including age, breeding, season, nutri- 
tional status and climatic components, 
affect these functions. All steroid com- 
pounds contain a_ cydopentano-per- 
iiydrophenanthrene nucleus, consisting 
of a full hydrogenated’ ph’enantherene 
rings (A, B &: C) to tvhich is fused a 
firm carbon cyclopentano ring (D). 
There are three basic compounds to 
which most of the ovarian, testicular 
and adrenal hormones are related. 
These are (i) Oestronc an 18 C atom 
compound, is related to natural oestro- 
gens, (it) androstane. a 19 C atom com- 
pound and is the parent compound of 
androgens, (iii) pregnane a 21 C atom 
compound, which is the basic nucleus 
for adrenal coriicoid hormones. Testo- 
sterone is a A *1, 17 ^ •h>droxyzone- 
androstane. Tlie structural formulae of 
these compounds are shown in Fig. 100. 

The main endocrine function of the 
androgens is to maintain the integrity 
of the reproductive tract and the sc- 
coiidar)' sex ciiaractcristics and to keep 
up the libido of the male. 

A summary of physiologic actions of 
testosterone (Zarrow et al, 1961) is as 
follou s. 

L vSrt RMATOCE.SE.SIS 

1. Inhibition via the pituitary 
and/or hypothalamus. 

2. Direct siimubtion of spcrnuio- 
gencsis. 

3. Prolongation of cpiduiyuul 
sperm life. 

U. Accxa^rv Cl-od v.m> 

1. Stimulation of gro^.t.h aral 
secretory activity cf semi'xui 
Vesicles. pi'.«ute. hulboure 
i.hial ojoi prcpu::.d 
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2. Stimulation of growth of penis 
and scrotum. 

in. Secondary Sex Characteristics 

1. Distribution of body hairs. 

2. Configuration of body. 

3. Comb, ivattles, spurs, feathers 
of birds, clasping pads of am- 
phibia. markings — dorsal 
spine of certain fishes. 

4. Pitch of voice. 

5. Behaviour-sexual and a^es- 


hair. The male hormones as a group 
called androgens are mainly responsible 
for the secondaiy sex characters in the 
males. Androgens can also be produced 
by the ovaries and adrenal cortex. It 
is thus clear that androgens are not 
limited to one sex. It is on account of 
the secretion of excess of androgens by 
the ovaries and adrenal cortex, a condi- 
tion known as adrenal virilism is pro- 
duced in cows. Women may develop 
facial hairs if adrenals secrete large 
amounts of androgens. 


IV. Metabolism 

1. Promotes nitrogen retention, 
protein, anabolic action, enzy- 
me synthesis. 

2. Increase storage of creatine. 
Wakeling (1959) reported that like 

estradiol testosterone causes an inae^ 
cd blood How and stimulates the 
CTowth o£ the target tissues. Small doses 
oE testosterone inhibits spermatogenesis, 
presumably acting via the hypothalamus 
and pituitary. Large doses of androgens 
stimulate the testis directly. Doth mou- 
lity and liEe span of cpididymal spenns 
are influenced by testosterone. The hop 
monal activity o£ testis influences both 
aggressive and male sex behaviour 
(Beach, 1918). 

Secondary sexual characters 

Secondary sexual cliaracters are 
able o£ developing in cither ^ but 
nonmilly appearing only m 'h' ® 
which supplies the 

nal stimulus e.g. beard (1 rotter. ia_|. 

dcsclopmetu of hump 

acts ill male cattle. .\mbosexuaI 

arc those common in kind but nm ^ 

wass in degree lo both sexes, but re 

1 uire the presence of a sex hormone to 

dicir tionmd desclcpment eg. axillary 


There are certain secondary sex cha- 
racters common to all breeds of cattle 
but some characters are specific to parti- 
cular breeds. 

1. General Appearance 

In general males are bigger than fe- 
males. This is due to the eifect o£ 
oestrogens upon tlie epiphysis of the 
long bones. Tlie males have^ a general 
masculine type expressed in thicker 
coarser and more rugged features. 

2. Temperament 

Aggressive, energetic, virile and ex- 
citable in bulls. 

3. Look 

Aggressive and usually ferocious. 

4. Voice 

The voice in males is deeper pitched 
due to more growtli of larynx (Asdcll, 
I!H6). 

5. MAStSLVRV Gl-s-nds 

These are present os only rudimen- 
tary teats. 

6. Hemp . 

The desclcpment cf hump in bu 
is tS chamAerlstic (eamre c£ Aibu 

oule. 
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7. Pat Deposition 

In bulls the fat is deposited more 
anteriorly than in the cous tvherc it is 
markedly posterior (near hind quarters 
and udder). 

8. Sms 

In bulls the skin is not so ‘soft and 
thin as in cous. 

9. CSRRIACF . . 

Males arc erect, gaunt, proud and 

alert in carriage. 

10 'Phe general traits in bulls in- 
clude always pawing the earth with 
their forelegs, goring against any hard 
structure and tendency to fight against 
their own sex for herd supremacy. 

11. CiiASCi. IN Colour, Horns and 
S kLLt. Bones 

P.irtiailar secondary sex characters in 
some brcctls include frontal bones more 
dcsclopctl and prominently buldgcd out 
in the tiLilcs and less so in cows eg. in 
Gir breeds of cattle and JatTri buffaloes. 
Horns arc thicker at the base, shorter 
and stumpier and less curving in bulls 
eg Gir cattle. 

Dark colour (j* to J") in width 
round the eyes is seen in bulls of Kank- 
rej bleed. (Prominent [>cnduluus sheath 
it picscnt in bulls of Gir. Sindhi and 
Sahtwal buctls. 'Ihe sheath is tight in 
draft bleeds of bulls like, Khilar. 
Amiitnulul ami HaUikar]. 

Kavlrooment and lleproductlon 
‘Ihc mllucncc i>( scawjn. feed supply 
and other cnvnonmcntal factors tt seen 
more in female rcprufuction but leu 
(lunges ixcur in the nule. In sHId anh 
nuh vvhiih tuve irsiiicird brcnling 
veaMMix bcluvioural clungo occur in 
the uulc during ttcedrng season, refer' 


red to as ‘rutting’; during the non- 
breeding season there is cessation of 
spermatogenesis to a great extent and 
also in the gonadal hormone production. 
This regulation is under the influence 
of pituitary hormones. Strong influences 
of day light, feed supply and environ- 
mental temperature influence the hypo- 
thalamic pituitary' control mechanism 
and bring about the gonadal changes. 
Marcs, donkeys, birds, cats and ferrets 
.arc long day breeders and sheep, goat 
and deer arc short d.ay breeders. 

The most important environmental 
factor controlling reproductive cycles is 
length of day liglit to wliich llie animal 
is subjected. In birds ilie effect of light 
is important in encouraging egg produc- 
tion In summer months the high tcsii' 
tular temperature leads to increased 
percent of abnorin.il sperms in mm 
semen (Glover. 1950). Increase of icm* 
perature in the summer has influence 
on ptiuiLiry thyroid axis. Improved 
and incrc.iscd nutrient feed quality and 
quantity inacaves the gon.idal activity. 
Hence the practice of ‘flushing* in 
sliccp before the commencement of 
breeding season is bencfiLial. Another 
example of .uljustmcnt of internal 
sexual rhythms to external seasonal 
rhythms is seen wlicn sheep indigenous 
to one hemisphere adjust their breed* 
ing season to the new* calendar wlicn 
tlicy arc moved across the equator. 
Animals in tropical and siibiiopical 
areas cusionurily display lew restricted 
vcosuiu than the animals in temperate 
/ones, showing sc.woiul rcpioduciirc 
cvclcs. Hecauve of tlic assured cnviion* 
mental influence cov»» and rabbit 
got rlicm freed practically from thU 
|uii of environmental Influence. Breed* 
mg (ificicncy declines in summer iu 
areas where high temperature is com 
lantK t\Uo ilierc Is .t dcprcwion of pr**" 
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duciion of milk and buncr fat in sum* 
nicr. Willi all iliis inforniaiioii, the 
knoivlctlgc rcganling ihc effect! of en- 
vironmental innucnccs on the ncuro 
endocrine systems of farm animals is 
far from complete. The environment 
cannnot be controlled cfTicicntly. 

Spermatogenesis 

Tlie male pituitar)* apparently 
secretes FSH and LH in reasonably 
constant amounts from day-to-day. The 
nonnal bull testis secretes estrogen as 
well as androgen (Dorfinan et at, 1935). 
Feminizing effects of sertoli cell tumour 
in dogs and man suggest that sertolt 
cells may be the source of estrogen 
(Berihrong et al, 1949; Huggins and 
Moulder, 1945). In short, the hormonal 
control of spermatogenesis in the bull 
is as follows (Salisbury and VanDcmark, 
1961). 

(1) On reaching puberty the LH 
gonadotropin acts on leydig cells to 
produce the male hormone (androgen). 

(2) The male hormone conditions the 
germinal epithelium to respond to 
FSH. 

(3) FSH initiates spermatogenesis. 

(4) The process of spermatogenesis is 
maintained by proper balance of FSH, 
LH, androgens and estrogen. 

Steinberger (1971) proposed that 
multiplication and growth of gonocytes 
occurring prenatally, as well as during 
the first £e^v days after birth and forma- 
tion of primitive type A spermatogonia 
are possibly under control of testoste- 
rone. The formation of type A and B 
spermatogonia, formation of primary 
spermatocytes and progression of the 
raeiotic prophase do not require either 
gonadotropic or gonadal hormones, 
however the sequence may be influenc- 


ed by growth hormone. The process of 
reduction division is under the control 
of testosterone. The early steps of sper- 
matid formation (steps M5) may be 
under no hormonal control or may 
require testosterone. The late stages of 
spermatids maturation (steps 15-19) re- 
quire the presence of FSH. 

Sperm transport and sexual behaviour 

In response to visual and tactile sti- 
muli there is a release of oxytocin 
which plays an important role in sperm 
transport, tvilh the increased uterine 
contractions. Natural mating or artifi- 
cial insemination causes milk ejection 
and increased uterine contractions. Ac- 
cording to Moghissi (1968) sperms mig- 
rated through the cervix of extirpated 
bovine and human uterus when the 
cervix contained estrual (bovine) or 
mid-cycle (woman) mucus, but the cells 
did not migrate beyond the internal os 
of any tract isolated from neurologic 
and hormonal influences. Epinephrine 
inhibits the effect of oxytocin in stimu-’ 
lating both the milk let down and 
uterine contractions in the cow. There- 
fore care should be taken to handle the 
cow while breeding or milking. Han- 
cock and McGroven (1968) stated that 
any impairment of neurogenic stimuli 
to myometrial activity can prevent 
transport of sperms. Spermatozoa ob- 
tain energy for maintaining life and 
motility from anaerobic fructolysis and 
not aerobic respiration (Mann, 1954). 

As a result of action of estrogens, the 
metabolism of female genital tract is ' 
largely ahaerobic and glycolytic. Moti- 
lity survival time and fertility of sperms 
are therefore maximum under anaero- 
bic conditions and are considerably less 
so under aerobic conditions (.Mann, 
1954). Under the influence of estrogens 
the cervical mucus becomes more 
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liquid and increases in quantity and its 
sodium chloride content increases, this 
facilitates sperm sur\'ival. The pH be- 
comes more alkaline and glycolytic 
metabolism becomes more tense, reach- 
ing its peak at the time of ovulation. At 
the same time estrogens increase the 
activities of such enzymes as alkaline 
phosphatase, sulfatase, hexokinase and 
various dehydrogenases, creating condi- 
tions wliich in all probabilities facili- 
tate the capacitation of spermatozoa. 
Oxytocin, as is Avell knoun facilitates 
sperm transport (Amoroso, 1963). 

Hormonal aspects of sexual behaviour 
have been extensively studied by Beach 
(1948). Sexual behaviour is required to 
be understood in relation to physiolo- 
gical functions of the sexual organs, the 
nervous and the endocrine system. The 
different patterns of courtship and mat- 
ing depend on the anatomical structure 
of the sexual tract and secretions of ac- 
cessory glands. Sexual behaviour in 
both the sexes normally act in concert. 
The different patterns and stimuli of 
the sex are highly coordinated with 
the other. Copulatory patterns of the 
male arc controlled by complex path- 
ways from the autonomic ncr\’ous sys- 
tem. Both erection and ejaculation 
imolvc muscular contractions and cor- 
tical coordination primarily triggered 
through the sacml autonomic Parasym- 
p.uhctic ner\cs (Walton. 1955. I960). 

Beach (1952) studied how Itormancs 
affect the sex behaviour by early remo- 
val of leslosicronc by castration in the 
rat at birth. He found that castration 
interfered with the ability to copulate 
later in life, cvcnihough sufficient testo- 
sterone was administered to restore the 
libido. In the early critical age, testo- 
sterone is ncccss.iry for the normal 
growth of the penis. Sexual function is 


dependant on' the normal endocrine 
status. 

Te&ticular relationship with other 
endocrine glands 

Hypophysis is a necessary link in the 
chain of reactions leading to sexual acti- 
vation. Hormonal interplay by other 
endocrine glands is also imolved in tlie 
various processes of male reproduction. 
Seasonal changes in the thyroid and 
testis of buffalo have been reported by 
Bhatnagar and Bhattacharya (1953). 
The thyroid gland has an indirect if 
not direct role in the male reproduction. 
Thyroidectomy of a bull at 4 months age 
had no effect on spermatogenesis but 
resulted in complete loss of libido 
(Petersen et al, 1941; Spielman ef al, 
1945). In rams feeding of thyToprotein 
in the hot weather prevents the drop 
in spermatozoa production and in the 
season when sperm production is quite 
high feeding of thiouracil (an inhibitor 
of thyroxin secretion) causes a drop in 
sperm production. This indicates the 
role of thyroid in sperm production 
(Bogart and Mayer, 1946). In addition 
to testicles, adrenal cortex is also cap- 
able of producing the androgens. There- 
fore it is possible that the functions of 
these glands are interrelated. The 
androgen secretion from the cortex of 
the adrenals is increased during adrenal 
hyperplasia or neoplasia, nymphomania 
in cattle and adrenal virilism in human. 
Adrenal cortex has been cited as the 
Source of urinaiy estrogens in bulls and 
steers. The urine of the stallions is a 
rich source of estrogens. Estrogens ha\c 
been isolated from the testes of stallions, 
bulls, boars, dogs and man. Schaffen- 
burg and McCulIagli (1951) detected 
estrogen activity in bovine sperms. It is 
supposed that resorption of stored 
sperm may ’contribute estrogens. The 


HORMONES OF REPRODUCTION IN THE MALE 449 


concentration of oestrogens in the urine 
of mature stallion is 1420 to 3202 ^ g. 
(oestrone), oestradiol 17 0 101 to 271, 
in the bull 0.1 or 0.2 to 0.6 per IQO ml. 
urine (values for 24 hour excretion) 
(Velle, 1966). The estrogens and the 
androgens maintain the regulation of 
pituitary gonadal axis. Surgical removal 
of the pituitary gland abolishes the nor- 
mal cycles in many mammals and ren- 
der the gonads unable to respond to 
environmental influences. 

Relative activities of pituitary imma- 
ture rat litre units, is next to lowest in 
the most prolific species. 

Man, horse, sheep, pig, cow 

100 30 2.5 1.5 0.19 

Still ilie exact manner in which die 
diangcs in the environment, exercise, 
temperature, light, food supply and 
social impact affect the gonadal develop- 
ment and function is not dearly known 
(Amoroso, 1903). 


REFERENCES 

Amoroso, E. C. Phi'siolosical limita- 

tions on rcproducUvo performance topic 4. 
World conf. Anim. Prod. Home. Vol-l 
Published EjV. AP. Rome II, Corso. 
Asdcll. S. A, tlSIG). Patterns of Mammalian 
Rcproductioo. Comstock Publishing Con. 
Inc. New York. 

Dayliss. W. M. and Starlmi. E. II. (1902). The 
Mechanism of pancreatic secretion. J. 
Phi-siol, 28:32i. 

Beach. F. A. (1943). Ilonnones and Be- 
haviour. Harper (Hober). New York. 

Beach. F Ji. (1952X Ciba fcundaticci CoEo- 
QUla on Eniiocnnoiojy, 3.2C'9. Lcadoa, 
ChurchilU 

Berthrong. M., Gooiwin. W. B. anj Scctt. W. 
\V. (1919*. il&XTviva p,T>iacticn by the teaUt. 
J C.m, I-:idc>cr-'i»2. l*. 

Bhatr.ijar. B. S. and BhaUichatyo. P 
UViML Sc<.s-r.al chanies ja the thyte-d 
and the le»*..s ci Prw. Ind- Sci- 

i.th P«.rt'III. 2il. 

BcNjjirt, Jl and IX T. The rv- 

ii e ac-i ta 

rayt— Ara J. 

J'hywcxy. li*. 


Davidson, J. M. and Sawyer, C. H. (1961). 
Evidence for an hypothalmic focus on in- 
hibition of gonadotropin by androgen in 
the male. Proc. Soc. Exptl. Biol. Med 
107-4:7, 

Dorfman, R. I„ Gallagher, T. F. and Koch. 
P. C. (1935). Nature of estrogenic substan- 
ces in human male urine and bull testes. 
Endocrinol. 19, 33*41. 

Duvingneaud, V., Kessler, C. and Trippelt, S. 
(1953). The sequence of amino acid in 
oxytocin with a proposal for the structure 
of oxytocin J. Biol. Chem. 205:949. 
Emmens, C. W. (1959). Fertility in the male 
Ch. 22 in “Progress in physiology of farm 
animals,” Ed. Hammond, J. Buttenvorth 
Scientific Publication, London. 

Glover, T. D. (1956). Proc. 3rd Inter Congr. 
Physiol Si Pathol, in Animal Reprod. & 
A.L Cambridge. England, P, 108. 

Hamilton, J. B. (1938). The effect of male 
hormone upon the descent of the testes. 
Anat. Rec. 70:533. 

Hancock, J. I* and Me Govern. P. T. (1968). 
The transport of sheep and goat sperma- 
tozoa in the ewe. J. Reprod. Fcrtil. IS, 
253-267. 

Hencb, P. S. et al (1949). The effect of a 
hormone of the adrenal coric.x and of 
pituitary adrcnocorticotrephlc hormone 
on rheumatoid arthritis. Proc. Staff meet. 
Mayo clinic 24:281. 

Hilt, R. T. and Strong, M. T. (1940). Ovaries 
secrete male hormones. Endocrinol., 27:79* 
82. 

llolilweg, W. and Junkmann. K (]933). 
Uniformity of semen production and be- 
haviour In monozygous triplet bulls. J 
Dairy ScL. 34:489-490. 

Huggins, a and .Moulder, P. V. (1915). Esiro* 
cen production by Sertoli cell tumours cl 
the testis. Cancer Res. 5 ‘51 0-51 4 
Mann. T. (1945). Dlochem. J 39. 433. 

Mann. T., Davies. D. V. and Humphrey. G. 

F. (1949). J. Endccrln. 6. 75. 

Mann. T. (1954). The Biochemistry of Semen 
dst ed.) London. Meth...en. 

Mamullan, K. X* and Hals. IL D (19^3). 
Pltutlary and bypctha:a.T.:c <.r.docru;a 
changes assc<ialed With retrui-cU'.tf de-ze- 
Icpfncnt cf U&lsteui J An-'n bi-j., 27. 

6. PIl4-tC:9. 

M.-IXfUid, B £. (lycjf. VcUf..iory 
and Le.* U 

PhEad«:thi4. 




450 REPRODUCTION IN FARM ANIMALS 


Salisbury, G, W. and VanDemark, N. L 
(1961). Physiology of reproduction and 
artificial insemination of cattle. W. H 
Freeman & Co, San Francisco. 

ScbapiVD, B (1930) Kann man mit hypophy- 
senvovder lappen den unterent wir^elten 
manllchem genital apparent being meschen 
zum wachstur averegen. Dtsch med 
wschr S6, 1605. 

Schaffenburg, C A. and McCullagh, E P, 
(1954). Studies in sperm hormones, demon- 
stration of estrogenic activity Endocrmo- 
logy, 54 296-302. 

Spielman, A A , Petersen, W. E , Fitch, J. 
B and Pomeroy, B. S (1945). General 
appearance, growth and reproduction of 
thyroidectomised bovine. J. Dairy Sci. 
28 329-337. 

Stemberger, E (1971) Hormonal control 
of mammalian spermatogenesis. Physiol. 
Review 51 : 1 22. 

Velle, W (1966) Urinary estrogens m the 
male J. Reprod. Fertil 12*65-73. 


Villar, C. and Hartz, R. (1958). Post natal 
Histogenesis and Endocrme function of 
abnormal testes in the AXC rat, Proc. Sqc 
E xptl. Biol Med., 98*553-557. 

Wakelmg, A. (19S9). The effect of gonado- 
trophins and androgens on spermiogenesis 
in the immature rat. J Endocrinol , 19:263- 
273 

Walton, A. (1955), “Sexual behaviour” In 
“Progress m the physiology of farm ani- 
mal^'. Ed Hammond, J. Vol. 2, Butter- 
worths Scientific Publications, London. 

Walton, A- (1960) Copulation and natural 
insemination In: Marshall’s Physiology of 
Reproduction. Ed A S. Parkes, Long- 
mans, London 

Zarrow, M X , Yochim, J M. and McCarthy, 
J. L. (1964). Experimental endocnnology. 
A source book of basic techmques. Acade- 
mic Press New York and London Ch. 5 
The androgens pp. 125-150. 



Chapter 33 


Spermatogenesis and morphology 
of the Spermatozoon 


I. INTRODUCTION 

\Viih tlxc rapid development of arti- 
ficial insemination in domciiic animals 
tljcrc lias been an increasing interest in 
the study of spcnnatogcticsis iti the last 
two and half decades, .\fost of ilic lines- 
tigiitions liasc remained limited to seve- 
ral laboraloiy sjiecies sucli as rat. moinc, 
guinc.i pig. hamster etc. Houever, only 
a fesv svtiikcts h.ne dotie tlctailed study 
on tile piocess of sperinatoi’cncbis in 
domestic aninuls. 


ter divides to give rise to another stem 
cell ami the tlllFcrcntiating cell to tnain- 
tain the continuous production ujihoui 
exhausting ihcmsclses. Tlic dilfcrcnii.it 
ing cells arc those cells uhidi .\tc M 
\arious steps louartl spctuliAition. 
which divide to give rise to other <hf- 
fcrciifi.iting cells hut not the new stem 
cells. The tiilferentiating cells give 
to iHiin.itv sncTiuatocvtes. 
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types; spermatogonia, primary sperma- 
tocytes, secondary spermatocytes, sper- 
matids and spermatozoa. 

A. Spermatogonia 

The identification of the types of 
spermatogonia largely depends on the 
morphological characteristics of the nuc- 
leus. The fixation that precipitates the 
chromatin to various degrees becomes 
an important factor in the study of 
these cells. Usually tlie Zenker-formol 
and Bouin’s fluid have been used as 
fixatives. Several types of spermatogonia 
base been distinguished depending 
upon their morphological characteris- 
tics; the dust like (Regaud, 1901) or 
A-type (Allen. 1918); intermediate. type 
(Clermont and Lcblond, 1953) originat- 
ing from A-type spermatogonia and the 
crust like (Regaud, 1901) or B-type 
(Allen, 1918) spermatogonia. 

These three types of spermatogonia 
arc present in the bull (Kramer, 1960; 
Amann, 1962; Hochcreau, 1968; Bemds- 
ton and Desjerdins, 1974), buffalo bull 
(Nagesharao et al, 1970; Dhingra and 
Goyal, 1975; Sharma, 1977), stallion 
(Eller)’. 1971), ram (Ortavant, 1956; 
Gupta. 1972), and boar (Swierstra, 
1968). 

The development of the gonoc)’tcs 
into A-iypc spermatogonia involves a 
transitional stage represented by the 
pre-spennatogonia or prospermatogonia. 

(a) PRE OR Prcsvermatogonia 
(Ao Spennatogonia) 

The icnn pro or prospennatogonia 
(Ao spermatogonia) has been used by 
several authors to designate the same 
cell or rcscr\c stem cells (Sipsford. 
1962; Hodicrcau. 1970). In the adult 
domestic aniuuls. Ao spennatogonia 
has been described in ilic bull, (Kra- 


mer, 1960; Amann, 1962; Hochereau*. 
1968), buffalo bull (Dhingra and Goyal, 
1965), ram (Sapsford, 1962) and boar 
(Swierstra. 1968). They arc rounded 
and their chromatin is pale, granular 
and have one or more nucleoli which 
are scarcely visible. In the buffalo bull 
the chromatin is finely granulated and 
evenly distributed in somewhat darker 
nucleoplasm. The nucleoli, one or two 
in number, are situated close to tlie 
nuclear envelope (Dhingra and Goyal, 
1975). By division Ao spermatogonia 
give rise either to Ai or to A,, spermato- 
gonia and thus termed as prespermatt^ 
gonia (Hochereau, 1970). Clermont and 
Bustos (1968) and Clermont (1969) have 
called them "Reserve Stem Cells’'. 

(b) A Type Spermatogonia 
Several successive generations of A* 
type spermatogonia which undergo 
progressive differentiation during sper- 
matogenesis arc present in all the sp^ 
cics studied. Spermatogonia type-A 
(Fig. 101) are large cells with ovoid 
nuclei. The chromatin finely granulat- 
ed, homogenously scattered iu th^ 
nucleoplasm has been reported 
mammals by Courot ct al (1970). The 
t)’pc A, spermatogonia in ram contain 
a well stained nucleolus placed centra * 
ly. The type A, spermatogonia, contain 
darker chromatin than type A, speir- 
matogonia (Gupta, 1972). In buna o 
bull Aa spermatogonia contain grann 
latcd chromatin in the discoid 
nucleus (Dliingra and Go)al, 197o)* 
During multiplication, Courot el ^ 
(1970) Iiave described that tlic nicia* 
phase plate of the dividing A*iypc 
matogonia arc frequently pcrpcmli^ 
to the seminiferous tubule w.illr 
as Gupta (1972) lias observed this 
nomcnoii only in the dcgcncralu'S 
spennatogonia during nonbrccuing 
season in the ram. 
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(c) Intermediate Type Spermatogonia 

The intermediate type spermatogonia 

are smaller than type-A spermatogonia 
(Fig. 102). Berndstein and Desjardins 
(1974) have described that in tliesc 
intermediate type spermatogonia in the 
bull, clumps of chromatin adhere to 
the nuclear membrane and the nucleo- 
lus is smaller than that of type-A sper- 
matogonia. In die buffalo bull the 
chromatin is dispersed and the nucleo- 
lus is central in position (Dhingra and 
Goyal, 1975). In the ram, 2 or 3 nucle- 
oli arc present in the ovoid nucleus 
Iiaving coarse granular chromatin 
(Gupu, 1972). 

(d) B Type Spersutoconia 

The type U spermatogonia arc com- 
paratively sm.nllcr in size and cltaracicr- 
ized by almost spherical nuclei contain- 
ing large d.irk granules of chromatin lo- 
cuc<l adjacent to the midcar incinbranc, 
containing 2 or 3 nucleoli (Fig. 103) in 
tlic ram (Gupi.i, 1972). In the bull and 
boar die cluoniadii granules .irc scarce 
(Oria>.un ct al, 1909). The dumping of 
die chrom.uiu uhidi adheres to die 
nudcolus and also along tlic nuclear 
}ncmbr.ine of die i)pc B spcruuiogoma 
of hufhilo bull iddi more or less central 
liKaiion of die nudwilus lus l>ccn dcs- 
crilnxi by Dhingra ami Gojal (1975) 
and Slunua (1977). A similar dironutiti 
jxnu'in for i>|>c B sjscniutogonia of 
bull has alu> Ix-cii ilcsciilx-tl b> BernJ* 
Mein aiul Dcijauhn (19711- 


proginator cells (Fig. 103) the nudear 
diameter being slightly smaller. These 
cells have distinct diroraatin pattern. 
The nudear membrane is usually less 
distinct than tliat of type B spermato- 
gonia. They have sometimes been 
called “resting spermatocytes” but since 
their nudei synthesize DNA preceding 
the first maturation division (Swift, 
1950) and therefore are only apparently 
resting. This term is, therefore inaccu- 
rate since the synthesis of DNA and 
other compounds take place during this 
phase. The term prelcpioicnc spermato- 
c> te used by Tobi.is (195G) is noiv widely 
accepted. It is at this stage tfi.ii tlic 
labelled compounds like diyinldine 3ii 
and 32p gets incorporated in the DNA 
used for the study of duration of sper- 
matogenesis. 

As dicsc cells develop, the chromatin 
crusts or granules revolve into finely 
beaded filaments and then the chrouu- 
tin become clcnily filamcmou*. and 
Likes the morphological configuration 
of Icptotcnc step of the prophavc of the 
first luciutic division. ‘I'hcvc fil.uncniv 
arc hxated centrally in the midcuv and 
furius a lull like structure and (he 
nucleus increases in sire (fig. Ibl) The 
I>X.-V sjnthcvii goes on <luring die ijc- 
ginning of Icjuutcnc stage ami ends in 
ihc sex chiomovmjcs just before spiral]- 
radon v«!u'cii is incuuipanble wit.h 
licadon of DNA. A laic Icpo.rcnc 
stage spcruiJiiX’vje fonuiiis a 
auiouut of D.N'.V in ifx hull. 
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As the nucleus volume progressively 
increases tlie chromosomes become more 
contracted and thicker and enter the 
pachytene step (Fig. 103). The chroma- 
tin in this condition stays for a longer 
period of time, during which the nuc- 
lear and cell volume progressively in- 
crease. This is follo\ved by a short 
diplotene step (Fig. 104) during whidx 
the chromosome partly splits and is 
characterized by the maximum size of 
tile nucleus, dispersion of tlie chromo- 
some and formation of tetrads betiveen 
analogous diromosomes. Finally,' it 
enters the diakincsis phase which is 
very transient during which the pairs 
of highly spiralized chromosomes arc no 
longer attached except by the chiasma. 
It is extremely rapid in the ram and 
bull (Courot et al, 1970). Finally the 
nudeus goes through metaphasc, ana- 
phase, and telophase of the first matura- 
tion (mciotic) division to yield two dip- 
loid cells, the secondary spcnnatocytes. 

(b) Secondary Spermatocytes 

The nucleus of the secondary sper- 
matocytes contain dark thin net work 
of chromatin. The secondary spermato- 
cytes remain in interphase only very 
briefly and therefore are seldom ca- 
countered in sections of seminiferous 
tubules. They very soon go into the 
second maturation division, then each 
spermatocyte divides to give rise to two 
spermatids containing haploid nunv- 
her of diromosomes. 

(c) SPEiUlATIDS 

The nudei of the spermatids resem- 
ble those of the secondary’ spermatocytes 
but are smaller (Fig. 102). The sperma- 
tids undergo a scries of complex 
changes called spenniogcncsis leading 
to the production of ilic highly differ- 
entiated germ cells, ilie spcnnaiozoa. 


Nuclear changes 

The nudei of the newly formed 
spermatids are rounded and become 
elongated during the middle of sper- 
miogenesis and tiicn assume the shape 
of the head of spermatozoa ivhich is 
roughly oval and flattened in the 
domestic animals whereas in the 
rodents it is hook-like in shape, and is 
pear-shaped in man. 

The nuclear membrane of the deve- 
loping spennatid is double and contain 
a variable amount of space bcii^een 
them. At tlie region of the acrosomic 
vacuole the space becomes narrmv and 
the raembmne is thickened on the in- 
ternal .surface opposite the acrosome 
and on its external surface at the level 
of the socket (Sapsford ct al, 1967). A 
few nudear pores have been observed 
in the developing spermatids the role 
of which is still uncertain. The nudeus 
of the young spermatid contain several 
large granules of DNA of various sizes 
scattered on a filamentous network. 
During the elongation phase, the uni- 
formaily distributed DNA accumulates 
at ilic base of the head after its narrow- 
ing in the ram (Esnault et al, 1964). 

Cytoplasmic Changes 
The spermatozoon is formed as a re- 
sult of metamorphosis of the sperma- 
tids. When the spermatozoon is ready to 
be released from tlie seminiferous 
tubule it contains a highly elaborated 
cytoplasmic constituent, the protoplas- 
mic droplet. During the process of 
metamorphosis a large part of the cyto- 
plasm from tJic spennatid is eliminated 
in the form of a residual body. 

■ This development process is divided 
into 4 phases: Golgi phase, cap pb.isc, 
acrosome phase and maturation phase 
(Lcblond and Clcrmonb lfl52b). 
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-i ^ I Su' 

• 'f n.v^Jsrn i( tlu* tjKiiiuticl i> 

tjiAjlti! In ihr «'f lltc po 

^itO’s- uDL in K^i«n. 

‘Iht'-c ,;i.nuilci. cn-itcs'r t'-'j;cilicr in .» 

;;t4nutc \%hich ate now 
tontAinoI in ^ 'in,.^Ic \c'irlc .uu! \\ 
Ii»f-<scxl to ilic nneiens nf the 

x.Hjng tjKiniAiiili, 

i!. Oijf p/f'/f: Oiiiiti^ ihii pti.iic 
the tc*ulc‘ cvtctul* in »i;c am! the 
nttiowjmir 'granule .nuiuicx a xpltcrici! 
).!m|>c and tl.Ktctn on the nucleus of 
>|>citn.ni<h 

3, .ffi4uo»;jj/ During this 

pluM: the granule extends further and 
occupies all of the \csiclc which is now 
railed "ilic aciosojuc”. *rhc aaosomc 
extemU furtlicr oscr the surface of 
nucieus as it undergoes clong;itioii. The 
nucleus aiid the acrosoutc become 
oriented tounnU the nuclei of the 
Sertoli cells and conic in contact with 
the cell mcmliranc (Fawcett, I9G3). 
This takes place tlirough the undula- 
tions of titc cytoplasmic membrane of 
the Sertoli cells (Clcrmonc, 19GI). 

d. Maiuraiion phase: During Uiis 
pliasc the nuclear changes still pre- 
dominate. The nucleus gradually ac- 
quires the shape typical of each species. 
At the same time the karyoplasra be- 
comes condensed in coarse granules 
which fuse together to form a dense 
homogenous mass with no disccrnable 
structure. 

While the nucleus is elongating and 
condensing the outline of the tail of the 
future spermatozoan appears and 
develops. During the early phases a 
filament prolongs from one of the 
centrioles and projects at random from 
the cell while remaining surrounded by 
the cytoplasm (Lcblond and Clermont, 


1951111; S^ipdord rl o/. lOfi?). Just 
l>cfi»iL* ilu* heginnijh’ of the spermatid 
th»ng.iiii)n flic rcniriolcs pl.uc them- 
*clvc« against the nuclc.ir mcmbninc 
and the foimation of implantation plates 
ami stii.itcd columns can he seen. At 
alKHtt the Mtiic time C)(oplasmic micro- 
ttthulcs arise and become laterally 
asw>ci.]}cd to form a roughly qlirulrical 
siriiciurc. cillcd the caudal sheath or 
Nfaiichcitc (Burgos and Fawcett, 1955). 
This extends ciudally from a ring like 
^pcciali/ation of the cell membrane at 
(lie posterior margin of die acrosomal 
nip. At this time there is marked elon- 
gation of the spermatid, so tliat the bulk 
of the cytoplasm is displaced caudally 
where it surroumis the posterior part of 
the axoncma (flagellum). The flagellum 
at this time consists only of .xxial fila- 
mciu complc.x (axoncma), tvidi two 
cctitral fibrils and nine peripheral 
doublets tliat arc continuous with 
the wall of the distal ccntriole. The 
ccntriolc is encircled by a ring 
called the annulus (Burgos et al, 
1970). As the mil gets further differen- 
tiated, nine longitudinally oriented 
segmental columns arise around the 
ccntriolc and arc joined to each other 
proximally and to the base of the 
nucleus to constitute the connecting 
piece. Distally the nine structural ele- 
ments ivhich form the connecting 
piece arc joined to nine thick longitudi- 
nal fibres which develop peripheral to 
the doublets of the axial filament com- 
plex. The smaller dense ring fix to the 
flagellum remains and in its further 
elongation it is carried distally. As it 
moves back the mancliette disappears 
and mitochondria gather around the 
segment of flagellum and, wrap helically 
around it to complete the differentia- 
tion of the middle piece. During its 
furtlrer development a 'succession of 
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circunifercntially oriented ribs are 
deposited around the tail fibres posterior 
to the annulus to fonn the fibrous sheatli 
of the lad With the completion of the 
differentiation of the tad the excess 
qtoplasm is excluded as residual body 

D SertoU Cells 

Tliesc cells are located along the base 
incut membrane of the seminiferous 
tubules The qtoplasm protrudes 
touards the lumen of the tubule and 
resemble an arborescence \\ith trunk 
where the nucleus is located resting on 
the seminiferous tubule wall The 
nucleus of Sertoli cell is \cry irregular 
in shape and contains fine chromatin 
granules There arc one or sc\cral 
nudcoli with an appcainncc \aqing ac 
cording to species multncsicular m the 
ram and the bull (Nicandcr, 1903) The 
general shape and position of the 
nucleus \ary in relation to the stage of 
seminiferous epithelial c^clc Their 
number lioucier remain unchanged 
and in fact ilicsc cells no longer divide 
in numm ds once l!ic) arc differentiated 
The Sertoli cells provide mechanical 
support and protection foi the develop 
mg germ cells and it is not unlikely 
that tlie> ina) participate importantly in 
their nutrition The close relationship 
of ilie germ cells wnh Scrioli cells sijg 
gesi tint the Sertoli cells control the 
cveinnges in and between the germ cells 
(R»>oscnUunge I%2) The Scnoli cells 
also ln\c consulcnble phigoqiic acti 
vit) besides tin. normal re^soqUion of 
tlic rcsuhnl bodies under pathological 
nr cvpcrimcnial c*»iuhiions ilicv can 
resell) ihc gtiin cells undergoing dcgc 
neraiions (Roosen Run^e 1955 Laq 
I'lrO Hi^on ind Uoigtrs 195! 1966) 
Sertoh cells aK> ph\ t partindar role 
in the arcintecture of seminiferous 
cpuhchuin and iie concerned wtih the 


release of the spermatozoa (Lcblond and 
Clermont 1952b Burgos and Vitable 
1964) and the resorption of residual 
bodies (Clermont and Percy (19 j 7), 
Coiirot 1962 Attal and Courot 1963) 

nL CYCLE OF THE SEMCNIFEBOUS 
EPrCHELIUIVI 

The qcic of the seminiferous epitlie 
hum can be defined as the complete 
senes of changes occurring in a given 
area of the seminiferous epithelium bet 
ween the two successive appearances of 
the same cellular association The c)clc 
has been subdivided into various stages 
Several methods for classifying the 
semmifcious epithelic.d cycle stages 
have been proposed two of them arc 
now in use one is based on the morplio 
logy and q’tology of germinal cells and 
their relative position within the scmi 
niferous tubule (Roosen Rungc and 
Gicscl 1950 Onavant 1958 Swicrslra 
1968 Courot el nl, 1970 lootc it 
1072 Gupta 1972 Sharma and Gupta 
1977) The other is ))ascd on the deve 
lopinciit of the acrosomic system of die 
spermatid (Lcblond and Clermont 
1952b) 

A. Staging based on the morphological 
development of the germ cells 
and cellular association 

Using the classification basetl on the 
luorphologicil development and cellular 
assoaaiion of the germ cells the scini 
lufcrous tpiihclial qclc CTable 39) has 
been divided into 8 stages in ram 
(OrUvant 1958) hull (Ortav int 19a9 
Amann I0G2) boar (Swicrstn 1968) 
dog (Tootc et al 1972)5ialhon (Swivrsira 
et al, 197!) and buffalo bull (Sliarnw 
and Gupta 1977) Following the 
sunilir appnwch ihe seminiferous 
cpuhchil qclc has been divided into b 
suigev for ihc hunnn (Clermont 1953) 




Fig. 101. Spermatosonium l>'pe A(A) showing a well stained centrally placed nucleolus In thi 
ram <H fi: E) x 1000. 

Fig. 102. Spermatogonium Intermediate type (In) in the ram. The nucleus contains coarser chro- 
matin granules. Spermatid (T> contaming several nuclei (H ic E) x lOOO. 

Fig. 103. Spermatogonium type B(B> in the ram containing dark large chromaim granules and 
several nuclei. Preleptotene phase o! primary spermatocyte tPL). Xote the appearance ot /tne 
threads ot chromatin. Pachytene phase of primary spermatocyte (Ph The chromatm appears more 
contracted and thicker <H <2: £) x ICCO. 

Fig. 104, Lepiotene (L). Zygotene (Z) and Diplotcne tDj. Note the ball-sbape^i appearance r.i 
threads, bouquet like arrangement, and small irregular short rods of chromat-*! ui t-ie tr..'ce thoiri 
respectively (H & E) x ICvO. 







Fig. 105-110. Cross sections of seminiferous tubules showing the stages of the seminiferous epithelial 
cycle in the ram (H & E) X 800. 

Fig. 105. Stage I : One generation of spermatids which are round, are present. 

Fig. lOG. Stage 2: The spermatids have started elongating. 

Fig. 107. Stage 3t The spermatids have become more elongated and are grouped in bundles. 

Fig. 108. Stage -1: Older generation of primao' spermatocytes have entered meiotic division. 
Secondary spermatocytes (2> and newly formed spermatids (T) are seen. 

Fig. 100. Stage 5; Two generations of spermatids are present. One generation is composed of 
newly formed spermatids with spherical nuclei while the older second generation of spermatids are 
seen penetrating* deep towards the basement membrane. 

Fig. 110. Stage 6: The older generation of the spermatids line the lumen of the tubule and arc 

about to be released. 
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COMPARISON OP THE CLASSIFICATION OF THE STAGES OF THE CYCLE OP 
SEMINIFEROUS EPITHELIUM IN DOMESTIC ANIMALS AND MAN 


Authors 

Year 

Spcdcs 


Spemutid 

cloogadoa 

STAGES 

Moiotic 

division 



Spermatozoa 

releaso 

Ortavant 

1958 

Unin 

1 

2 

3 

4 5 

fi 

7 

S 

Oruvant 

1959 

Bull 

I 

2 

3 

4 .5 

6 

7 

8 

Ort.ivant 

1959 

Boar 

1 

2 

3 

4 5 

fi 

7 

8 

yVinann 

19G2 

Bull 

1 

2 

3 

4 5 

6 

7 

8 

Hcnricson 

and 

Backstrom 

1963 

Boar 

1 

2 

o 

3 4 



5 

6 

Clermont 

1963 

.Mail 

3 

4 

5 

r> ~ 

I 


2 

Swierstra 

1969 

Boar 

1 

2 

3 

4 5 

6 

7 

8 

Gupta 

1972 

Rain 

3 

4 

5 

6 — 

1 



2 

Ellery 

1971 

St.illion 

3 

4 

5 

6 — 

1 



2 

Foote €t al. 

1972 

Dog 

1 

2 

3 

4 5 

6 

7 

8 

Swierstra 

1971 

Stallion 

1 

2 

3 

4 5 

6 

7 

8 

Sharma and 

Gupta 

1977 

Buffalo Bull 


2 

3 

4 5 

6 

7 

8 


boar (Hcnricksoii and Backstiom, 1963), 
stallion (Elleiy, 1971) and ram (Gupta, 
1972). According to Sharma and Gupta 
(1977) following eight stages may be de- 
fined in the seminiferous epithelial cycle 
of the buffalo bull. 

Slage I : This stage extends from the 
complete disappearance of the spermato- 
zoa from the lumen to the beginning of 
the elongation of the spermatid nuclei 
(Fig. 105). 

Stage 2: This stage extends from the 
beginning of the elongation of tlie 
spermatid nuclei to the onset of distinct 
bundle formation of the young sper- 
matids (Fig. 106). 

Stage 3 : This stage extends from the 
beginning of the bundle formation of 
the young spermatids nuclei the start of 
the first maturation division of primary' 
spermatocytes (Fig. 107). 


Stage 4 : This stage extends from the 
beginning of first maturation division 
to the end of second maturation divi- 
sion and is characterized by the initial 
appearance of Intermediate type sper- 
matogonia (Fig. lOS). 

Stage 5: This stage extends from tlie 
end of the second maturation division to 
tire initial appearance of B type sper- 
matogonia (Fig. 109). 

Stage 5: This stage extends from tlie 
initial appearance of B type spermato- 
gonia to the time w'hen all bundles of 
elongated spermatids start migrating 
towards the lumen of seminiferous 
tubule. 

Stage 7; This stage extends from the 
time when, all bundles of elongated 
spermatids start migrating towards the 
lumen until all rcadi the lumen- 
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Shigc S: Tills stage extends from tlic 
time ^\llCll old spermatids or sper- 
matozoa line the luminal surface of the 
germinal epithelium until their com- 
plete disappearance from the lumen 
{Fig. 110). 

The steps involved in the morpholo- 
gical differentiation of the spermatid 
particularly at stage 5 as described by 
Roosen-Rungc and Giesel (1950), 
Ortavant (1958, 1959) and Courot et al 
(1970), seems not to have been identifi- 
able by other u'orkei's (Araaiin, 1962; 
Swierstra, 1968; Sivicrstra et al, 1974; 
Sharraa and Gupta, 1977). Therefore, 
these authors have used a different 
criteria for the identification of stage 5. 
This may he due to difference in the 
fixative and staining procedures used, 
as the chiomatin pattern varies depend- 
ing upon the fixative used (Clermont, 
196G). 

B. Classification based on the develop- 
ment of acrosomlc system 
(spermeiogenesis) 

Histological section stained vvitli 
Periodic Acid Schiff (PAS) reagent and 
counter-stained with Harris hacinatoxy- 
Ha arc used to study the process of the 
development of acrosomre system. From 
a morphological point of viciv, several 
stages arc distinguishable which arc 
used as a basis for the classification of 
seminiferous epithelial cycle (Clermont 
and Lcblond, 1955; Gupta, 1972). The 
following 14 stages arc dcsciibcd in ram 
by Gupta (1972) following the method 
described by CIcnnont and Leblond 
(1955). The process of spermiogenesis 
of the ram is divided into 4 phases con- 
sisting of M stages (Fig. III). These 
stages are designated by Roman 
numerals. 


1. Golgi phase — I, II. IH 

2. Cap phase — IV, V, VI, VII 
stages 

3. Acrosome phase — VIII, IX, X, 
XI, XII, stages 

4. Maturation phase — XIII, XIV 
stages. 

Golgi Phasi: 

Stage I: This is charactcri-ced by the 
presence of slightly stained spherical 
zone called the idiosome, near the 
nucleus of the newly formed young 
spermatid. 

Stage II: This is characterized by the 
presence of PAS positive particles, the 
proacrosomic granules, in the idiosomes. 

Stage HI: Tliis is diaractcrizcd by 
the formation of a single rounded 
granule, the acrosomic granule. 

Cap Phase 

Stage IV i This is characterized by an 
increase in the size of the acrosonuc 
granule which flattens lightly at the 
surface of the spermatid nucleus. 

Stage V : Thi.s is ciiaractcrized by the 
appearance of the head cap which ex- 
tends slightly on either side of the 
acrosomic granule. 

Stage VI \ This is characterized when 
the head cap extends furtlier on cither 
side and cover about onc-third of tli^ 
nuclear surface. 

stage VII: This is diaractcrizcd 
when the head cap dovers about one 
half of the nuclear surface. 

Acrosome Phase 

stage VIII: During this stage the 
spermatids with their developing 
somic system become oriented tou'ar^ 
the basement membrane of die semi* 
nitcrous tubule. The acrosomic granule 
atid the head • cap slightly protrudes 
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anteriorly which is now called "acro- 
sorae". 

Stage IX: During this stage the 
acrosomc enlarges and protrudes fur- 
tlier at the tip of the nucleus. The 
nucleus of the spermatid also becomes 
elongated. 

Stage X: During this stage the 
acrosome becomes elongated, extending 
apically. The spermatids enlarge fur- 
ther and flatten slightly. The acrosome 
now becomes continuous with the head 
cap. 

Stage XI: During this stage the 
acrosome becomes triangular in appear- 
ance at die anterior end of the develop- 
ing spermatid. The spermatid is now 
more flattened. 

Stage XII: During this stage the 
acrosomc assumes a crust or crescent 
shape at tltc anterior end of the sper- 
matid nucleus which now appears 
paddle-shape. 

MATvtLmos Phase 
Stage XIII: During this stage the 
acrosome flattens at the apex of Ure 
head cap. A decrease in PAS reactivity 
is also obsen’ed. 

Stage XIV: This is the final stage 
of spcrraiogcncsis. The acrosomic sys- 
tem (head cap and acrosomc) arc faint- 
ly stained. At the neck region a cyto- 
plasmic droplet is present whereas 
most of the c>toplasm gets detached. 
The cells now called spermatozoa arc 
ready to be released. 

IV. RELATIVE FREQUENCY AND 
DURATION OF THE STAGE OF THE 
CYCLE OF SEMINIFEROUS 
TUBULE 

For given species the , relative fre- 
quency of the si.igcs is constant. .This 


constancy is observed in different sites 
of testis, between testis of same animals 
and among animals of same species 
(Amann, 1962; Hochcreau, 1963; 
Swierstra, 1968; Gupta, 1972; Sharma 
and Gupta, 1977). A significant change 
in the frequencies of stages of the semi- 
niferous epithelial cycle has been ob- 
served by Gupta (1972) during the non- 
breeding season in the ram. The fre- 
quencies of the stages expressed in per- 
centage, correspond to the relative dura- 
tion of the various stages. Thus in a 
random section through tlie seminifer- 
ous tubule, stages of short duration ap- 
pear rarely while as stages of longer 
duration are seen frequently (Table 40). 

Two methods have been used for the 
study of duration of the cycle of semi- 
niferous epithelium. One is based on 
blocking spermatogenesis by harmful 
agents (Heat, X-irradiation) and the 
other using the labelled compound 
(p”. Thymidine “H) which gets incor- 
porated into the DNA. When a proper 
dose of X-rays is given it destroys a 
large percentage of spermatogonia, 
which results in a progressive disappear- 
ance of spermatocytes and spermatids 
from the seminiferous epithelium. The 
rale at ^vhich the germ cells disappear 
was translated in terms of rate of sper- 
matogenesis. Thymidine has been 
used for the study of duration of the 
process of spermatogenesis in bull 
(Hochereau et alj, 1964), boar (Swiers- 
tra, 1968), dog (Foote et al, 1972), stal- 
lion (Swerstra et al, 1974) and buffalo- 
bull (Sharma and Gupta, 1977). How- 
ever, Ortavant (1958) used p** fo^ 
study of the duration of tlie process of 
spermatogenesis in the ram. Thymidine 
*H is incorporated in tlie nuclei of Uie 
young spermatocytes at the prclcptotenc 
and early Icptotcnc stages. No 'older 
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Spermatocyte and no spermatid shows 
DNA labelling thus the >oung sperDiaio- 
cytes form the most advanced labelled 
cells from where the process of spermato- 
genesis U followed. Duration of one 
cj'cle of the seminiferous epithelium is 
determined by the progress made by 
the germinal cells after the uptake of 
the labelled compound. The whole pro- 
cess of spermatogenesis has been eiilcu- 
latcd taking into considenuion the 
duration of one epithelial qclc and the 
number of qclcs rctjuirctl. For com- 
pJcic process of spcrmatogcJic»j« an 
approxitnaic \aluc of 19 da>s in the ram 
(Ortavant. 1953). 51 (U>s in the bull 
{HocJicrcau cl dl, i-M d.i)s ir> the 
boar (Swicrsira. 1963), 19 (b\s in the 
stallion (Swierstra ct al. 1971) and 
<la>s in t!ic buif.ilo hull (Shariiu and 
Gupta. 1977) has been calculatcil 
CnWc IJ). 

A. Cellular /Issoclatlon and Co> 
ordination oX evolution of 
(crm cells 



Duratioa (in days) of 3S 49 54 34.4 

'the spermatogenesis 
prcKXss (Approx.) 
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However, Ellciy (1971) has rcj>oiicd the 
overshadotving in the t)pical cell aino- 
ciatioiis by' an apparent mi\ing of ano- 
ther cell association in the wine tnbniar 
section and by the frequent ab'>encc of 
one or more generations of genu cells. 
Similar abrasions in the cellular associa- 
tion have also been reported by Cler- 
mont (1963) in man. 

Sertoli cells may play a role in co- 
ordinating tlic evolution of generations 
of genu cells throngl) ph.ig«)c>iDvis of the 
residual hotlics left in place tqjon the 
release of spcrmato/ai (Clelaful. \9jI; 
Ijjcy. 19G0; Rooscn-Kungc. am! 
Kramer cf a/. 1901). 'Fhe co-orclitiating 
factor which acts through the Seinili 
cells arises from ilie primarv spernuim 
cvtcs uliicli in turti uould have an im 
pact on the other steps of spermato- 
genesis (Kosnen Runge. lOtVi) ‘This 
local rpcihartffti alu* c\pla/«» the co/r 
imuiu of iIjc succc'sion j>f the sMgei of 
scininifcious cpuhclial imIo aluiig il.e 
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but takes place along the length o£ the 
seminiferous tubule as -well (Perry 
et al, 1961) Thus a portion of the 
tubule displaying one type of cellular 
association is followed by a portion of 
the tubule displaying the stage imme 
diately preceding or folloivmg m the 
seminiferous epithelial cycle There is a 
continuity of tlie segmental order 
(Perry et al 1961) Each complete spe 
cial senes of cellular associations is 
called spermatogenic Mave However 
existence of the irregularities of the wave 
named as modulations have been ob 
served in the rat (Perry et al, 1961 
Hochereau 1963) The tubular length 
occupied by one stage of the seramife 
rous epithelial cycle is not constant as 
a result variations m the length of the 
spermatogenic wave have been obscrv 
cd Therefore the relative ratio of its 
mean segmental length correspond to its 
rclativ c frequency (i e to their dura 
tion) determined on cross sectioned 
tubules (Perry et al, 1961) 

C Mode of Renewal of spermatogonia 
The continuous production of sper 
matoioa by the seminiferous tubules 
depends on tht rcnuial of spermatogo- 
mal population Dm mg each cycle new 
spcnnatogonia must appear to replace 
tliosc which develop into spermatogenic 
senes Several workers identify A type 
spermatogonia as stem cells The type A 
spermatogonium before its division and 
differentiation into mtcrmcdnic type 
spermatogonium give rise to a stem cell 
called the Reserve stem cell The evo- 
lution of spermatogenic process is un 
interrupted after the esublishmcnt of 


gamete pioduction Ortavant (1958) and 
Gupta ( 1972) have demonstrated the 
existence of 5 peaks of speimatogonial 
mitosis m the ram The first two are 
mitosis of type A spermatogonia the 
third IS the division of intermediate 
type spermatogonia and last two are tlie 
divisions of two generations of type B 
spermatogonia leading to the produc 
tion of spermatocytes (Fig 112) Thus re 
newal of spermatogonial stem cells takes 
place by means of bivalent mitosis of 
type A spermatogonia Ortavant (1959) 
also suggested a similar mode of rene 
wal for the bull Kramer et al, (1964) 
confirmed the existence of the five 
peaks of spermatogonial mitosis in tlie 
bull They however expressed the view 



puberty This continuity is provided by 
the qchc renewal of stem spermatogo- 
nia all through die annual life Each of 
them give nsc to a spcmntogcnic line 
so the number of stem spermatogonia 
of a given animal initially conditions its 


Fig 112 Diagramatic Mpresentalion of tb 

spermatogonial division in the ram sb®" 
that the spcirnatogonJa divides four times 'o 
produce 16 pnmary spermatocytes 
other cell becomes a dormant cell Ai =® 
Spermatogonia A* = Ai Spermatogonia 
IN “ Intermediate type 
Bt «= Bi Spermatogonia Bj = Spepnaio- 
gonia PS = Primary spermatocyte 
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that Spermatogonia (type A) could be 
have in a variable manner and rvould be 
under the influence of some undefined 
coordinating factor. Araann (1962) sug- 
gests that the formation of new stem 
cells takes place after bivalent mitosis 
of type Ai spermatogonia in the bull. 
However, the division of type A, inter- 
mediate type, and type B spermatogonia 
■were staggered over several stages of the 
cycle and not syndironized, in contra- 
diction to the findings of Ortavant 
(1959) and Hochereau (1968). Hoche- 
reau-de-Reviers (1970) demonstrated 
the existence of six consecutive peaks of 
spermaiogonial mitosis. The first three 
mitosis were division of type A sperma- 
togonia. 

V. MORPHOLOGY OF THE 
SPERMATOZOON 

The mature spermatozoon consists of 
three main parts: the head, the neck, 
and the tail. The latter is composed of 
middle piece, the principal piece and 
the end piece. The dimensions of each 
of these main pans of the spermatozoon 
of (he domestic animals arc given in 
TaiOz* 43. 

A Sperm Head 

The shape of die head in most of the 
domestic animals is flattened and ovoid- 
^Vllc^cas in most of the rodents it is 
asymmetrical and hook-like in shape 
and it is pear-shaped in man. The com- 
ponents of the head arc; the nucleus, the 
acrosomc and Uic post-acrosomal sheath. 

Nuoxos 

During die development of the sper- 
matozoon, its nucleus acquires a shape 
diaracicristic of cad* spcdcs (Fig. 113), 
The nucleus is composed of densely 
packed chromatin material with the ex- 
ception of occasional small random 


vacuoles. In the caudo-lateral region the 
chromatin is more dispersed in the 
nucleus (Heath and Gupta, 1976). The 
chromatin consists of 43% DNA and 
57% arginine-rich proteins (Leuchten- 
berger, 1956). Spenn contain only half 
the amount of DNA present in the 
somatic cells of the same species. Two 
kinds of sperm are formed: those car- 
rying the X chromosome produce female 
embryos and those carrying Y chrosomc 
produce males. 

Acrosome 

The anterior part of the nucleus is 
covered by the acrosome rvhich extends 
to about two-thirds of the nucleus- The 
acrosomc is clearly divisible into apical, 
main and equatorial segments. About 
ilirce quarter of the acrosomc is the 
main segment. The apical segment con- 
sists of a ventrally projecting apical 
ridge which is not as well developed hi 
buffalo sperm as seen in die spermato- 
zoa of Bos tanrus (Heath and Gupta, 
1976). The acrosomal matrix of the 
main segment is homogenous in appear- 
ance except for dense laminar profiles 
just inside the outer aci'osomal mem- 
brane of the apical segment (Fig- H^). 
The matrix of the equatorial segment 
is more dense. The equatorial segment 
is dearly distinguishable due to its lesser 
thickness (Fig. 114). The lengdi of the 
equatorial segment is unusually long m 
boar spermatozoa (Nicandcr and Banc, 
1962), Chemical analysis of the acrosc>- 
raal contents have established die pre- 
sence of galactose, mannose, fucose, 
galactosaminc, glucos.imine and sialic 
acid (Hartrcc and Sri''as{ava, 1965). 
Hyaluronidase enzyme in the spcnii 
head has been demonstrated by Row- 
land (1914). The acrosomal contents 
have also been shown to contain several 
acid hydrolj-ascs induding add phov 
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postnuclcar cap. posterior “atp 

this region (belun attaclnnent a 

of the acrosome) the gg„cmbmnes 

fusion of the spor“ “ franUm. 196S. 
take place (Burros j 9 , 0 ). 

Yanagimacln and ^o 

between Ute 
The neck is ^l^drial ^wal of 
head and &tst ni 
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the middle piece. In its cranial aspect, 
the neck is limited by a modified sec 
tioii of the nuclear membrane, the 
basal plate, which lines the fossa and 
pmvides attachment for a large number 
of fine filaments that extend into it 
from the articular surface of the con- 
ning piece. The connecting piece 
coCrfses of two distinct major striated 
c^Zns, two minor striated columns 
and a poorly developed capitulum 
,pj„ 115). The first dense band of each 
Lfor striated column is in close align- 
ment with the cytoplasmic coat of dense 
material on the lateral aspect of basal 
Tl zV,V 1151 Outer dense fibres are 
£ sien®'iftntinnity with all the 
’ riatS columns of the connecting piece 
C obter dense fibres are in direct 
JlVt with each minor striated 
r^n The two central axonema are 
f euTo ar e dorsally and ventrally 
r minor striated column 

(Fig. 1>5). 

Proximal centriole is obliquely situat- 
..n to the long axis of the spermatozoa, 
ed to tue b rlensc material is 

-^-‘^""■%jltdrbTnd:of 

L'" — (Heath and Giipm. 

1976). 

TAIb 

Middle piece 

The middle rr’^’^Ic 

ximal part of the sheath, 

tion it consists of x>:oncnw. 

outer dense fil"" . „f *0 complex 
The xxoncina , eristic of all 
of hollow ,i,c centre 

flageUa, two sm Je . 
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a row o£ nine outer dense fibres that 
arise in the neck as caudal continua- 
tion o£ nine segmented columns that 
forms the wall o£ the connecting piece. 
Proximal satellite fibrils are also seen 
in association with the outer dense 
abres. The middle piece distally nar- 
rows and the outer dense hbres are now 
in closer association ivith their respec- 
tive axonemal doublets (Fig* ll*?« li^)* 
The outer dense Bbres, 1, 5 and 6 are 
the largest and distally they appear to 
Batten (Heath and Gupta, 1976). The 
termination o£ the middle piece is clear- 
ly demarcated by the end o£ raitochon-, 
drial helix (Fig* 116) and by the pre- 
sence of a two-part annulus (Fig. 116). 


Principal piece 

The principal piece is the longest 
part of the spermatozoon. It is surround- 
ed by a stout fibrous cover tliat repla- 
ces die mitochondrial layer. It seems to 
arise from the annulus (Heath and 
Gupta, 1976). This fibrous sheath is 
composed of tivo parallel running long- 
itudinal columns on opposite side of the 
tail, which are joined together by a 
series of transverse ribs connecting to 
the longitudinal columns distally. Pro- 
ximally die longitudinal columns are 
continuous with the matrix of outer 
dense fibres 3 and 8 (Fig. 1 19). Distally 
hoivever, fibres 3 and 8 are continued 
as distinct small dense fibrils (Fig. 120). 
The principal piece tapers gradually 
towards the end piece. The junction bet- 
ween die principal piece and end piece 
is clearly demarcated by the termination 
of die fibrous sheath (Fig. 121). In the 
short terminal portion of the tail or end 
piece, the filament is not surrounded 
by a sheath and composed of tivo central 
and nine peripheral double fibres and 
the outer nine fibrils are absent. 
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Chapter 34 


Puberty and Sexual Maturity in tlte Male 

1 J 


L pUBEBTST 

PubenvntayUedeanea.^^^ 

time at which , males, 

organs ^ted by the deve- 

puberty is tnanifestea 
lopment seco d jy 

racters. The of mature 

indicated by ^g^esponds widi the 

spermatozoa which c P ^ ^5 indi- 

/eriod «£ the male to 

cated by the ?l“t. Sexual interest 

mount a female instinct in tlic 

(sex desire) is the n puberty 

males red*'”® P"'i„:maU develop the 
sets in the male, animals and 

desire to mount ^ ,„ 

under favourable mnu 
protrude the penis bcliavlour of 

and try to «P"'^; therefore, is more 
the male at pub posile sex. Sex 

distinct towards t m pF j^;„g fmm 

libido is an external ac , 

some internal j,, dological devt 

mixed reaction “^ P I’^ediiy arousing 

lopmems gmenicd by 
sexual instinct. 


In animals secon^' 
”f”S;e^r7e-rc us icuif.— 


masculine build, pronounced sex desire 
teTlibido), large head, big massive 
^eck well developed forepart including 
the Withers, weU developed dewlap and 
brisket, slim hind P““i°" 
broad back), capacious and tight barrel, 
stmng and squarely 
and masculine voice. The tusks of he 
boar the comb and spurs of the rooster, 
die well developed aest and die 
m“ shencss of head and thof « of '« 
bull and stallion are some of the spcci 
nrsecondary sexual characters. A real 

^c'Tlnton L“Ius)‘ die iT^e 

• „ ; a special secondary sexual 

action and take ra . arc com- 

If the \-anous orccai 
1 diffc-rcncc-5 in the dcelo^ 

pared, laro~ sexual characters uill 

mciit of Frioian bulls are 

lent sets mo ability. 
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in. HORMONAL CONTROL OF 

SECONDARY SEXUAL 
CHARACTERS AND 
PUBERTY 

Normally gro-ivth and development of 
the reproductive tract and gonads is a 
gradual process and is comparatively 
slow before puberty. These organs do not 
exhibit any functional activity until 
puberty is reached. The progressive 
development of the reproductive organs 
is dependant on age and body weight 
and to a certain extent on heredity. 

From the observations of Gilmore 
et al, (1911) and ’Willie (1944) in cows 
it seems quite logical tliat in males too 
the development and maturation of the 
reproductive tract may occur in three 
phases viz. the first is the maturation of 
tlie pituitary gland, the second is the 
maturation of gonads and the tliird is 
tiic maturation of tlic reproductive 
organs. With the consequence of pitui- 
tary growth, its hormonal influence on 
body growth and gonadal activity, there 
is a rapid increase in the gonadal weight 
resulting into the growth, development 
and functional activity of the reproduc- 
tive organs. Therefore, it is quite ap- 
parent that puberty is controlled by the 
interaction of tlic anterior pituitary and 
goiwds. \Viih Uic optimum gain in 
weight puberty sets in. It evidently 
depends on a change in the balance bet- 
ween the output of growth Iiorraoncs 
and gonadotrophins by the anterior 
piiuiiar)’ (Hafez, 19 j2). 

Tlic exact Jiiccliauism through whicli 
the cndoCTinc faciojs regulate the onset 
of puberty in males is still not dearly 
known, flow ever, it is now dear that 
ISH and ICSH arc available in the pre- 
pubertal males, their gonads can also 
respond to the gonadotrophins and the 
administration of exogenous testosterone 


will suppress the release of FSH and 
ICSH suggesting that the negative feed 
back mechanism for regulation of 
hormone release is functional. Hafez 
(1974) holds the view that upto the on- 
set of puberty the sensitivity of the 
mechanism is very high so that Ae 
gonadotropin level, after a burst during 
differentiation of the negative steroid 
feed back, remains very low and is 
insuffident to stimulate spermatogenesis. 
According to him the onset of puberty 
may be explained as decrease of brain 
steroid receptor sensitivity with .in in- 
crease in gonadotropin secretion and 
subsequently with the activation of 
spermatogenesis. The experiment of 
Wurtman ct al, (1968) producing pre- 
cocious puberty after pinealectomy of 
young animals shows that the pineal 
gland inhibits onset of puberty and may 
lead one to postulate that pineal secre- 
tion (melatonin) can modulate the sensi- 
tivity of brain steroid receptors. 

The pituitary gonadal relationship 
controlling tlic puberty is explained in 
Fig. 122. The secretion of FSH (follicle 
stimulating hormone) and STH (soma- 
totrophic hormone) from the anterior 
pituitary is continued from tlic prena- 
tal life but the FSH is not released from 
the anterior pituitary in functiona 
quantity until later during the post- 
natal life. With the result, the develop 
meat and growth of tlie body and geni- 
tal organ, during this period remains 
under the active influence of STH. The 
secretion of ICSH (intersiial cell stimu- 
lating liormonc) however takes place 
sometime after birth. Although tlic male 
gonads produce testosterone in focta 
stage, tlic quantity produced at birt i 
and thereafter is very low and no 
measurable. As the plnsical growtli is 
attained tliere is gradual reduction m 
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the level o£ STH hormone ^vhich stimu- 
lates the release o£ FSH and ICSH from 
the anterior pituitary. It seems apparent 
that lire testes respond to tlie action of 
ICSH earlier as a result of -which the 
interstitial cells (cells of Leydig) start 
seaeting the male sex hormone, 'Testo- 
sterone’ and that is tvhy androgen is 
secreted before the sperms are produced 
(Lindner and Mann, 1960). Since the 
body still remains under the action of 
STH, the physical growtlr and develop- 
ment still goes on and during this 
period the available testosterone is 
utilised for the growth and development 
of genital organ especially tlie accessory 
se.x organs. When the body further 
readies an optimal extent o£ physical 
growth, the growth rate then remains 
steady probably due to the drop in the 
level oE STH. The testosterone at Uiis 
stage docs its main job i.e. it stimulates 
the secondary sex diaractcrs and sex 
libido to appear. Simultaneously, it also 
liclps FSH to stimulate spermatogenesis 
to ocair. 

The development of secondary sexual 
characters depends upon secretion of 
ICSH from anterior pituitary'. High 
level of ICSH will induence Uie inter- 
stitial cells of testes to produce testoste- 
rone. Feminine type of bulls -will ob- 
viously have less ICSH. 

In India, the cow* bulls of inildi 
breeds like Sindhi, Sahiwal and Gir are 
generally docile and usually have a 
loose preputial sheath while as the cow 
bulls of ilic draught breeds viz- Khillar, 
Ongolc, Amruiinalial and HalUkar arc 
ferocious and base tucked up preputial 
slicath. The secondary sexual diaractcrs 
arc well developed in them and sex 
libido is excellent. 

Uigcrlof (1951) coiuiders Uiat most 
of Uic sexual weakness c.g. j>oor serving 


ability is due to hereditary factors. He 
further states that males with high en- 
docrine constitution ivill do well even 
under adverse conditions while as bulls 
with poor endocrine constitution may 
foil even in good environment (Fig. 
123). Between these tw'o extremes, there 
may be a number of intermediate types 
of bulls which are more or less sensi- 
tive to influences of climatic, nutrition- 
al and managemental conditions. 

IV. PUBERTY AND NERVOUS 
SYSTEM 

Some observations in laboratory ani- 
mals and man reveal that nervous sys- 
tem may be related to the onset of 
puberty. In rats hjpothalaraic lesions 
produced experimentally hasten the 
onset of puberty. A number of patholo- 
gical conditions of h>T 5 otl)alamus have 
been observ'ed to cause precocious pub- 
erty in children. Altliough very little 
work is done in farm animals, it is pos- 
sible that nervous system may also be 
related to the onset of puberty. 

V. SEXUAL MATURITY 

Puberty does not signify full or nor- 
mal reproductive capacity (sexual matu- 
rity) which develops later. Certain deve- 
lopmental dianges, therefore, are notic- 
ed in the genital organ, sex libido, and 
seminal picture of die male till some 
period after puberty ivliere full potency 
for optimum fertility is obtained. Ob- 
sen-ations have revealed diat die ejacu- 
late volume and sperm concentration 
had a clearly established positive rela- 
tionship irith the age of die bull 
(HuUnas, 1959; Almquist and Cunm- 
gham, 1967; Christian and Wolf, 1963; 
Abdel Raouf, 1965). Abbcl Raouf 
(1965) stated that the number of sper- 
matozoa with pro-ximal protoplasmic 
droplets decrease in bulls from SSTo 
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9 montlis to 0 2% at 12 months of age 
He further observed that bulls aged 
one )ear or over he within the normal 
range {27o to 3%) Lagerlof and Carl 
quist (1961) found tlie reduction in pro 
toplasraic droplets and pathological 
sperm m the boar from 150 to 200 days 
of age Baker and Van Demark (1952) ob 
served that the average ige of first eja 
culation in bulls was a few weeks later 
tlnn the average age of first mounting 
They attributed that during the period 
from first sexual interest to first ejacu 
lation the penis grows and develops 
npidly the ghns penis is freed from 
adhesions with the prepuce and under 
goes its final clianges m shape and size 
In the later pan of this period protru 
Sion of the penis from the prepuce be 
comes possible for successful service 

VL AGE AT PUBERTT & SEXUAL 
MATURITY IN CATTLE 

The bull calves of exotic breeds usu 
all^ reach puberty by about 10 to 12 
months of age (Hafez 1971) Sperma 
tozoa were observed to appear first at 224 
da)s (Phillips and Andrews 1936) 
Baker si a), (J955) observed ihc arousal 
of sex desire in Holstein bulls at an age 
of 29 weeks 

It IS generally observed that Zebu 
and buffalo bulls produce spermatozoa 
first at the age of 12 to IG montlis but 
seldom donate semen at tins age Zebu 
calves usually attain puberty at 1618 
months of age Buffalo bull calves take 
1 to 6 months more to attain puberty 
as compared to zebu calves ^oraar 
1970) A Hanana bull can be prepared 
to donate semen at 18 montlis of age if 
It IS maimamcd at high plane of nutn 
tion Similarl), a buffalo bull in that 
case roa) donate semen at 22 montlis of 
age Satisfactorv donation of semen 
from Zebu bulls and buffalo bulls at 


months and 28 months respectively may 
be possible if they are provided standard 
nutrition during their growth period 
On an average the age at maturity for 
Zebu and buffalo bulls for ejaculating 
semen is and 3 years of age respec 
lively (Tomar 1970) Kodagali (1974) 
on a study of 26 buffalo bulls of Sum 
breed observed that the first collection 
was obtained at an average age of 
750 03 ± 52 36 days with an average 
body weight of 271 83 ± 9 84 kg He 
further observed that optimum semen 
quantity was obtained from Surti buf 
falo bulls at an age of 814 84 ± 32 26 
days with an average body weight of 
308 22 ± 8 64 kg 

Sheep 

Rams generally reach puberty bet 
ween 100 to 150 days or even later 
Ejaculation with live sperm resulting in 
fertility may be obtained as early as 112 
to 185 days with testicular weights being 
65 gm or more as compared to adult 
weight of 200 gm m exotic breeds 
(Hafez 1974) 

Pie 

Boars attain puberty at about 110 to 
125 days of age Although, the mount 
ing activity in boars may be observed as 
early as 10 days of age but erec 
lion of perns is not observed until 

4 months of age Sequential sexu 
al behaviour however, is noted after 

5 months of age First ejaculation miy 
be obtained at 5 to 8 months but the 
semen volume and sperm concentration 
continue to increase upto 18 months 

Horse 

Stallions may reach puberty at 24 
montlis of age when they show intense 
sexual desire towards marcs in oestrus 
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Spermatozoa are first produced m ta^ 
at about one year o£ age ^d ^ 
late they may appear at 13 montfe oj 
age. although <=1^™'=^“°" 
mined in artificial vagina 4 
before sperm appearance “ 

Bowen, 1968). In geneial pmcuce 
not advisable to use stallions until > 
ate 3 to 4 years of age. 

The average =>8= 
in domestic animaU is as und . 

Cattle 9 to 18 months European 

18 to 24 montlis Zebu 
Buffalo 24 to 30 months 

Horse 12 to 24 months 

4 to S montlis 

3 to C months 

Dogs 3 to '"“"f 

Attainment of Vince sexual 

.inalify tlte ^^Vometime later, 
maturity is , .^i ailfeiciices in 

Because of die nt produce large 

ilic libido, ability u,oroa and 

miiiiber of .'unUy iiimutute 

ai pvjbcriy. 

age at 

The {ullov'bii; 


Genetic 

Like other characters, puberty is also 
a result of interaction of heredity and 
environment. Genetic factors affecting 
die age of puberty and sexual maturity 
arc refiected by the variations in the ages 
due to species, breed, strain and indisi- 
duals Zebu catde in general rcacli 
puberty from 6 to 12 months later than 
the European breeds. In breeding delays 

die puberty srhile crossbreeding causes 

it to occur at younger age which inch. 
cates that this character is due to iion- 
additisc nature of genes. 

Banc (1971) experimenting on identi- 
cal twins had shoun that different lesels 
of nutrition did not have any apprecia- 
ble inffiicnce on the libido and service 
beluviour of bulls at pubertal age and 
in adulthood. Ills "'’>2 clearly iiidi 
cates the role of genetic factors in male 

reproduction. 

SutriUoa 
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tal effect and delays puberty pro- 
bably by suppressing the secretion 
o£ gonadotrophins. Experimenting on 
identical twins of cattle Mann and 
Rowson (1956) observed the appearance 
of fructose and citric acid in seminal 
fluid delayed by 4 months and the ap- 
pearance of first sperm delayed by one 
month in the nvin partner which was 
laiscd on underfeeding. 

The physiological mechanism delay- 
ing onset of puberty due to obesity is 
not understood. It may be possible that 
the fat accumulating around the testes 
and other reproductive tract may inter- 
fere in the secretion of reproductive 
hormones or it may absorb tlie hormone 
from the blood stream so that sufficient 
quantity of hormone is not available for 
the proper action. Dcakin (1943) held 
the view that the accumulation of fats 
around the testes may form an insula- 
tion over the testicular tissue as a result 
of which the spermatogenesis may be 
impaired. 

However this is true, that due to ob- 
esity the male animals become sluggish 
and laz)' as a result of whiclx tliey arc 
not .'jIjIc to perform courtsfiip due to 
pliysical inability although they may 
have sexual interest in Ute female. 

Deficiencies in some nutritional com- 
ponents viz. vitamin A, phosphorus, 
calcium etc. may delay the onset of 
puberty due to slow rate of growUi. 
Tliougii, no significant beneficial effects 
have been obscr\cd by feeding grains 
on the sexual maturity in bull calves, 
the importance of grains in the bull ra- 
tion for higher growth rate and earlier 
sexual maturity cannot be ruled out 
(Pakcn.as, 1961; Monciardini, 196-1). It 
is generally viewed tltat there is no 
superiority of animal protein over plant 
protein on the sexual performances. 


Deficiency of vitamin A in the diet of 
die growing bull calves before reaching 
puberty has proved to have disastrous 
effect. Hodgson et al, (1945) observed 
absence of sex libido, degeneration of 
seminiferous epithelium and forma- 
tion of' pituitary cysts in such bull 
calves- ‘ Supplementation of vitamin 
A did not restore their reproduc- 
tive functioning. Similar effects of 
vitamin A deficiency rvas also record- 
ed by Erb et al, (1917) in the bull calves 
which ultimately delayed the puberty. 
Tomar (1970) reported a higher growdi 
rate and earlier sexual maturity in 
Hariana and Murrah buffalo bulls fed 
on standard rations. 

Body weight 

Progressive weight gains in the grow- 
ing male indicates the growth rate. The 
body growth is directly influenced by 
the level of nutrition and as such the 
weight of the male animal is generally 
considered as a good criterion for recom- 
mendation of the male for service. 
Average live weight of the bulls should 
also be considered tvhen they are taken 
up for training for semen collection or 
natural service. According to Tomar 
(1970) the Zebu bulls on an average 
should weigh over 230 kg. at an average 
age of 16 to 18 months when they arc 
first put to scr\’icc and they should 
weigh not less than 300 kg. at 2 years of 
age when they start giving satisfactory 
semen. Tomar (1970) further considers 
that buffalo bulls at sexual maturity 
should weigh 10 to 20 kg. more than 
the cow bulls. 

CUmato 

Climatic factors influence tlic age at 
puberty. In sheep, pig and cattle season 
lias considerable influence on the onset 
of puberty. 
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Seasonal variations in f 

semen however, was observed rnad^t 
males o£ different species of farm an 
mals. (Mukherjee and 
1952; Shukla and Bhattacharya, Ua-R. 
1952b). 

Hormones 

BarmechaUof^ 

tiliy^cnrsm^^ 

life. Expcrimcnud ov.don«s 

that the P“."‘“7coriadoiropins during 
quatc quantity of g P 

prepubertal period , | „ Spenna- 

Wased in general c.rcuUtiom 

logenesis and stao.d^ S by 

testes therefore, ° ^ long time 

exogenous sonadotropl 
Before puberty (HafeE 10' »■ 


of the individuals of the same sex delays 
onset of puberty (H.afcz. 1971). 
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Chapter 35 


Andiological Investigation 


COW-BTOLS AND BtIFFALO-BIILLS 


(6) Protection against 
scs. 


infectious disea- 


natuS® c^Xe’^undl^vUla^e' conations 2. General Health and toeomotlon 
and at catde breeding project indud 

consequence o£ which 
ed reproddctive 

As such It would mvestispitiens 

duct detailed ((.j for breed- 

before the bulls are selected 


.. Anamnesis 

The following ''^‘’T^U°‘'animal is 
:ng the life history of the 

essential ge„e- 

(1) Pedigree for thre p 
rations. 

(2) Date of birth. 

(3) Age at puberty (ag= 

of serrice/semen collec- 

(4) Frequenq’ of sett 1 

■» s'fiJS 

her of pregnanaes o 


The bull should be examined for 
general health. He should be free from 
any apparent disease. The eyes, ears, 
mouth, nostrils, prepuce and anus 
should be examined for any pathologi- 
cal disdiarges. The bull should not be 
pot-bellied since he will be unable to 
mise his body and balance rarrectly on 
hind limbs during coitus. The hooves 
must not be over groirn and locomotion 
should be normal. Before androlopcal 
invesligation, the bull may be made to 
walk in order to observe its locomotion. 
Limbs may be carefully examined for 
injury to hooves, clefts, sprain, tcndini- 
lis arthritis and fractures. In brucella 
infected bulls, arthritis and hfponia of 
the joints arc common. If the hulls a 
lame specially in the hind limbs, service 
llTlh;'vinblahecied.ThebuU^^^^^^^^^ 

have lustrous, shiny coat, sviili no ex 
temal parasites. It will be ^-d'J^b'e o 
pull few hairs from three 
fetent places and examine under micro- 
scope for pamsiies- 

The bull should not fuse an> abticr- 
mldes like ntaifonttevl fee. a^h«- 
It is important to loot for such ab-a- 
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malitics as many o£ these defects are 
transmitted. 

X Development of Secondary 

Sexual Characteristics 

The bull’s anterior portion near the 
shoulder region should be massive and 
^vcll developed. In general the bull 
should gi\e a trim appearance and not 
be of fatty type. The development of 
dark colour in the neck region specially 
in grey, Avhite and red zebu breeds of 
catde indicates sexual development. 
This colour starts developing nearer the 
age of puberty and becomes intense 
u’hen the bull is fully sexually mature. 
This dark colour is not seen in castrated 
bulls- 

The hump in Zebu bulls is tvcll deve- 
loped, massuc and erect. Humps part- 
ly leaning on either side arc not pre- 
ferred by the breeders. The preputial 
sheath should not be loose but well 
lucked up and tight. The draft breed 
bulls — Nagauri, Hariana, Kliillar, 
Anirit Mahal have tucked up sheath but 
in milch breed animals namely Red 
Sindhi, Sahiwal, Tharparkar, the inci- 
dence of loose preputial sheath is quite 
cojunion and such bulls are lethargic 
and have low sex libido. Besides this, 
the loose preputial opening gailicrs dirt 
and coniaminaics semen ejaculate when 
discharged. 

The bull should hasc masculine voice 
and he should be somewhat aggressive 
\s-ilh masculine temperament and must 
not be docile like a female. 

4. Sex Drive 

The reaction lime of a bull sliould be 
observed in order to assess his sexual 
desire. Reaction time is measured as the 
lime taken to complete the process of 


service in the presence of a female in 
oestrum or in anoestrura. The reaction 
time varies between half to ttvo 
minutes witli a maximum of ten 
minutes. Bull reluctant to mount the 
female even after 15 minutes of teasing, 
should be considered as a problem case. 
The penis of the bull soon gets erect 
and a bull with normal sex desire will 
mount immediately and serve. No pre- 
coital foreplay is observed in bulls as 
in stallions and dogs. Fibro-elastic penis 
of the bull contains less vascular tissue 
and hence erects rapidly. Even in non- 
ercct state, the penis of bull is hard on 
palpation. Good sex desire and service 
behaviour cannot however be consider- 
ed as guarantee for fertility. 

The sex libido in bulls may be cate- 
gorised as follows: 

A. Excellent — Mounting within 
half minute. 

B. Good — Mountijig between half 
to one minute. 

C. Medium — Mounting between 
1-2 minutes. 

D. Boor — Mounting after 2-5 
minutes. 

E. l-ack of libido — Not mounting at 
repeated attempts. 

5. Service Behaviour 

The bull’s behaviour during service 
should be carefully observed. A normal 
bull with intense sexual c.xdtcmcnt will 
at once mount a cow, raising his body 
on the hind feet and gripping finnly 
at the shoulder region witli his fore legs. 
At the same time the erect protruded 
penis will make the sc.-irching^ move- 
ments to locate the vulval opening, /ks 
soon as it is done, the bull will give a 
forceful thrust by lifting his hind limbs 
raising them few inches from the 



ANDROLOGICAL INVESTIGATION 


483 


ground. Simultaneous with the 
thrust semen will be ejaculated and de- 
posited in the anterior portion o£ Ae 
iragina. At the same time peculiar wave 
like movements at the ^ "3' 

gion of the bulls are seen A ter dis- 

fharge of the semen the hull wiUqujck^ 

ly dismount and the penis wi 

rigidity and will be withdrawn m to 

preputial “"ty. Sotuetimes 

mounting tricUing 

ejaculate may be seen. I 

withdrawn from the ^pt to 

regain Ubido _ and w.U^attempt^^^ 

”f°buUsTith good sex-libido. 

allow the bull 1“™P , thrust. Instead 
the A.V. to obtain good « 
the A.V. is lowered and as 

Y'' 'Vhe quality of ejaculate thus ol>- 

thrust. The quality j p^l, 

rained may be also not high. By 

erroneous method disturbed and 

bull’s sex-libido also gets (list 
he will become hthargic. 

G. Serving ability ^.„,„,tcd 

The serving atoU) "^,’^^,i„ur at ihe 
by observing uith artifical 

time of semen colicciio 

■ is iiinuenccd by 
Serving behatiou 

several f^omrs h e ^pj the 

ttiotenieiit and sn^ __.ing beliatiour 
type of 0.0 based on the 

;r to mount m 

to 

uioununs w * 


(c) Erection during seeking — length 
of protruding penis, (no protru- 
sion to abnormally long protru- 
sion). 

(d) Manner of seeking, (no seeking 
movements to determined seeking 
movemenu). 

(e) Thrust, (no release of thrust eten 
after contact with vaginal mucosa 
to good thrust). 

(f) Body position during seeking, 
(marked concavity of lumbar area 
to failure to grip the cow with 
forelegs). 

7. Examination of the Keprcduclivc 
Tract 

A. Pripuce 

Preputial cavity should be examined 
for its Iiygienic conditions. In brceil- 
ing bulls the preputial tuft o liairs is 
often clipped and die area is cleaned of 
hairs. The cavity should be examined 
for adhesions, palhological lesions, to 
diarecs and trauma. In bulls of the 
milch breed namely Red Sindhi. Salm 
wal Cir and Tharparkar. die prepuce 
it often loose and in some bulls esen to 
prolapse of prepuce is noticed. In such 
Lcs die preputial mucous mentbrane 
is exposed and may get easily mfccted 

(Fig. 121)- 
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IS many a times responsible for such in 
3 uncs ivhen the bulls are running with 
females in an enclosed aiea At times 
the penis also gets fractured Full pro 
trusion of penis during erection should 
be looked for It may be short and pro- 
trusion may only be one or two inches 
This IS because of short length and this 
malformation has hereditary predisposi 
tion There may be a tumour m the 
penile region and the protruded penis 
can not be Mithdraiin m the prepuce 
(paraphimosis) The defects m retrac 
tor perns muscle may also be looked for 

C Scrotum 

Scrotum should be inspected to detect 
asymmetry scrotal raphac and skm 
lesions Sciotum and scrotal contents are 
palpated for si/c foim consistency and 
mobility 

D Testes 

The shape size and consistency and 
location of testes xn the scrotum should 
be noted and compared Tiie testes 
should be easily mm able in the scrotum 
normally In acute orchitis the testes 
Mill be enlarged and painful on palpa 
non and in chionic oichitis the testicles 
become h irdcr In case testicles arc not 
reducible in scrotum adhesions can be 
susjicctcd Only one testicle may some 
limes be present (monorclnd) and other 
held in inguinal canal or there is m 
complete descent of both testicles 
(cryptorchulism) There may be tumour 
m the testes and careful palpation Mill 
rmcal this condition ^Vhllc palpating 
tlic testes careful obscnations should 
be made as to the difference m size of 
(csiidcs Apparent disparity m size is 
mdicatisc of hypoplasi i and such a icsti 
clc IS softer m consistency Repeated 
cxnmnaiions of semen samples rcscal 
the defect Each testicle and epididymis 


IS examined separately The head body 
and tail of the epididymis are palpated 
Consistency o£ the testis consists o£ two 
components firmness and sprmgyness 
rimmess varies £rom very firm to \ery 
so£t Sprmgyness varies £rom %ery good 
to very pool In normal setually mature 
bulls the consistency is firm and springy 
ness IS good 

E Epididymis 

The shape and consistency of caput 
corpus and cauda of tlie epididymis are 
determined by palpation In case of in 
flammation these parts Mill be enlarged 
and painful to touch as is observed in 
epivag Epididymis should be palpated 
and cauda examined for spermiostasis 

r Vas deferens 

These are palpated for abnormalityt 
if any 

G Accessory se\ ci-vnds 

Rectal examination of the bull is 
necessary for investigation of accessory 
sex glands A lubricated gloved hand is 
inserted in the rectum The pelvic 
urethra can be palpated lying on tlie 
caudal portion of the pelvic floor 
Ampullae can be palpated as bioadcn 
cd terminal parts of vas deferens lymg 
across the bladder and terminating t 
I ts neck Inflammatory changes (ampu 
litxs) can be detected on palpation 
The seminal \csicles arc palpated on 
each side of ampullae as distinct ® 
ated lobular structures The tiso lo <- 
of seminal \csicle arc palpated for size 
and consistency In young bulls they 
about 6 8 cm long 2 3 cm Midc an 
1 2 cm thick The consistency is soft m 
young animals and becomes firmer 
Miih age The seminal \tsiclts arc 
mobile m nonnal bull md the 
»s lost in inflammatory conditions c 
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comisiency and shape of vesiculae sem 
nalis may be ascertained to detect 
innaramatory changes. It has “J”' 
monly observed that if right testicle 1 as 
been'^affected then the semina vesides 
on the same side also get involved and 
sometimes adhesions can be 
vesiculiiish Infection of seminal vesicles 
vesicuiiiis;. Pseudomonas 

IS common m bull an several 

urkSrSmalh 'Imderdevelopcd cystic 

reven-absenceofseini^lv.ml«may 

be obseried m '^"’'*' "niDara- 

bulls the seminal 

lively smaller and less 

cow bulls. This than 

predisposed to disease c 

the other malformation 

pulla in the bulls. The ma 

of vesiculae Wolffian duct 

defective development o 

system during intra-uterme h • 

Cowper's glands y afe 

glands cannot be pa j js sel- 

covered with muscles. These g 
dom get diseased. 

The prostate gland ^,500 

thick transverse fibrou ^b^ 

around the ureth ^ caudal to 

of the pelvic urethra Ampullae and 

neck of the bladder and.atnP^_^^ 

vesiculae sennnalis. ^ 

rarely gets affected except 


seminal vesiculitis. The bovine ejacu- 
late should be more than 2 ml. at one 
collection. 

(ii) Colour: The usual colour is 
milky or creamy, creamy white and 
opaque. In case of orchitis semen may 
be of brownish colour. Some bulls may 
produce light yellow coloured semen 
but this is normal. In some cases yello- 
wish green colour may be seen due to 
the presence of Ps. aeruginosa. A brick 
red to pink colour of the semen is due 
to the presence of blood in the genital 
tract. 


H. EXAMINATION- in 

This is of peat diaff'“ ^ and 

determining the q severity and 

n, disturbed condtuons '^c -^^^ The 

degree of ‘■"'■'^mining «mcn 
A-anous tests tor 

quality are as tollois^ 

-;:;^rdirwd“«ndi.io->^^''’^'^"^ 


(iii) pH : In bulls and rams the pH 
of semen is about 0.7. In pathological 
or inflammatory conditions affecting 
testis, epididymis or seminal vesicles, 
the pH of the semen is usually 7.0 or 
above. 

(tv) Concentration : The normal 
sperm concentration in the bull vanes 
from 300,000 to 2,000,000 per cu. mm 
with an average of 800.000. Concen.ra^ 
lion of spermatozoa below 600,000 
should be looked upon with suspicion. 
In testicular Iqpoplasia, the sperm con- 
centration is usually less than 75.000 per 
CU. mm. 

(v) Motility : Most fertile bulls have 
60-90 per cent of motile spermatozoa m 
their ejaculates. Motility below 50 per 
cent is often associated with palholo-gi- 
cil conditions of testis and epidnbimi. 
Spentis with defects of mid piece and 
mil show the lowest monhiy- £p“bd> 
.nal diuuibances alfect the monlny of 
sperm. 

(vi) l.i: c and dead ,pcrr:iato:ca : .\n 

mUe of SO per cent Use ipen."-a»^ 
is usuallv obwtved m norn-d w...en 

A 

acceptable. 

(\ii) Sf<rT:n ■ Ts.e 

phe/o^ /f uad u to: 
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in preparations stained ^Mth William’s 
stain and tliat oE mid piece and tail 
studied in tvet pieparations with buffer 
ed formal saline 

Tlicic js an average of 2 0 to 2 5 per 
cent abnormal head forms in semen 
from bulls of good fertility A total con 
tent of 18 per cent of abnormal sperm 
IS considered to be \vithm the normal 
range The incidence o£ proximal pro- 
toplasmic droplets should not be more 
than 2 pei cent to 5 per cent in normal 
bulls Higher frequency indicates dis 
turbanccs like testicular degeneration 
and hypoplasia 

Certain moiphological defects pro 
bably of hereditary origin are reported 
to produce infertility in bulls Speaal 
attention has to be paid for the morpho 
logical defects oE spermatozoa as des 
cribcd m earlier diapters 

8 Idiosyncracles and Vices 

Some bulls uill mount on teasers of 
particular colour If the semen collector 
\vcars bright or white dress his pre 
sence is not hked by sonic bulls The 
sex libido is disturbed if timings of 
semen collection and place arc cliangcd 
la some instances Certain bulls react 
lo male teasers only Details of sudi 
ps)chologicil abciiitions if encounter 
ed should be circfully noted 

Hulls may base different t)pcs of 
Mces such as fighting and masiurbaijon 
The luhit of masturbation usually 
deselops in >oung bulls when they arc 
tied m bull pens adjiccnt to the coiv 
b\res and ilsu due to high protein 
feeds riic) do not get an opportunity 
to sene the females but can smell and 
sec them This habit in fact can be dc- 
sadwd as due to intense sexual instinct 
anti ma) not be considered as harmful 
unless the masiutbaiion is \cr) frequent 


The vices develop mostly due to defec 
live reanng during younger age 

9 Feeds and management 

The details of the ration schedule and 
the amount of ration fed and timings 
may be obtained with a view to study 
imbalance in feeds which might lower 
the reproductive efficiency The stalls 
or bull pens where the bulls are located, 
the different managerial routine includ 
ing exercise and watering should also be 
looked into 

10 Fertility 

The real index of the bull's reproduc 
live efficiency can be ascertained by 
studying the rate of conception Two 
years' breeding records should be 
studied if available At least data per 
taming to the females served by the 
bulls artificially or naturally during six 
months previous to investigation should 
be obtained to determine the concep 
tion rale of the bull 

In newly acquired bulls whose fern 
lity records arc not available, it will not 
be possible to determine the conception 
rate In such cases it will be advisable to 
examine the heifers and cows recently 
served by him for determining carl) 
pregnancy 

The various obscriations described 
above can be recorded in the standardis 
cd proforma 

11* Venereal infections 

It is necessary to conduct the tests for 
the detection of vibriosis, tnchomonia 
sis and brucellosis, when the herd re 
cords indicate lowered fertilit) lu bulls 

STALtlON 

Tin, gcncnl principles and methods 
of investigation of stallion *irc the same 



.s douilcd tor d.e bu 1. 
uin an-iiomicil and P=“ 

liaritics in slallion wdl have « ^ornc 
in mind while examining a stallioi . 

(1) Reproductive organs 

Fxtra care and restraint o£ the stallion 

tal plane witn tne v ,«tes as- 

dorso-medial. On on pal- 

sume almost ^ je flaccid and 

pation the or^ns a 
less resilient than m distinedy 

epididymis is “^udal. The 

marked '''I"'®. .‘I’'; ‘ should be freely 

testes and cpididym should 

moveable in the seto ^nulomatous 

be tree o£ gridy 

lesions. . nf 

Penis o£ a '“'‘‘“"/^Sre capable 

cavernous length and 

o£ increasing double Exa- 

diickness at the time o^f 
mination o£ penis prepuce 

traction o£ the S hand. It ad- 

with a gloved lubrim ^^hon 

vantageous “ „ can be felt as 

before this. The ur ventral as- 

a compressible tu pa^ 

pect oE the cybnd“f" / ^^evice an 
pation at the time °£ sc idea 

artiflcial vagina ^ , don. 

o£ Uirnst o£ semen at epeu 

Rectal examination o oare 

organs o£ .stallion require ^ P 

and restraint o£ tl prevent 

should be bandaged cectuim 

the inrushing o£ h d 

Frequent lubrionon on , _ to 
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upto the inguinal ring, in order to locate 
the latter is o£ special significance in the 
examination of stallions with retained 
testes. 


Frequent IttttfCttt ^ k 

and .get'dc vcsid« 

rr^tpalP^tmnin-t-^crem 

oE bulls. Tracing ot 


(ii) Service Behaviour 

Anatomical peculiarity of having a 
typical musculo-vascular penis with no 
sigmoid flexure necessimtes certain 
amount of foreplay in the semce be- 
Tviour of stallions. Efficient intromis- 
sion is possible only on complete erec- 
tion tor which courtship paves *e way. 
At the sight ot mare the stallion pro- 
duces ciiaracteristic neighing and shows 
• rtf ‘Vvcitability”* smells the ex- 
tcmll genitalia and groin o£ the mare 
and extends its neck with an up_ curled 
° fl!n Smelling is followed by pm- 
TCofthc aoup region of the mare 
rmC o??e“fir"mg^spo£ the mare's 
skin in between the teeth. 

The whole process ot male behaviour 
^d he classed as three phases - 

i.ur At full erection the free part 

r;cni^i.ib=i2»« 

bites the mane ^ 

teeth, sometime jre ttan 

■“y be P®rforn.ed at P „„„„t 

(tanging from I 1 )• ^ pebic 

Jhe rulH- P®f“;fdimmunis.%er 

oseillations ^nd 

fuU election, hel^ ) ^ 

tiorn. intromisno 

average after 13 ejacnblion 

^trdrv'Wcpiccesscfejaaila. 
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tion is complete in 10 seconds with 10 
pulsations of the urethra on an average. 
Cessation of pelvic oscillation is the 
sign of beginning of ejaculation. The 
tail is also moved up and down in a 
characteristic fashion during ejacula- 
tion. Most stallions, exliibit fast respira- 
tion, dropping of the head and relaxa- 
tion of whole body during ejaculation. 
The stallion tlien dismounts the mare 
with a flaccid, loose penis which is soon 
withdrawn into the prepuce. Young stal- 
lions show erection and mounting at the 
age of 6-8 months, but maturity is attain- 
ed by 12-18 months only. Though sex 
desire is manifested througltout the year, 
it is higher in spring than in autumn or 
winter. With advancing age there is 
however some reduction in sex drive- 

Certain aberrations arc sometimes 
noticed in the service behaviour of 
stallions. Inability to ejaculate in spite 
of erection is sooictimcs noticed especi- 
ally in young ones and over-used ones 
in the peak of breeding season. Inability 
to serve A. V. is sometimes noticed. Many 
a times this is due to faulty application 
of A. V. It is worthwhile to mention, in 
ibis context, that pressiiie ol the A. V. 
on penis is the important factor in addi- 
tion to temperature of A. V. to be taken 
care of in collection of semen from stal- 
lion. Temporary lack of sexual expres- 
sion is sometimes observed in young 
stallions and in older ones isolated in 
Iwx stalls without exercise. Incomplete 
intromission and lack of pelvic oscilla- 
tions at times obsened may be due to 
licretliiary predisposition. Sexual inhi- 
bition may be accompanied by excessive 
irriiabiliiy as reflected by excessive bit- 
ing of the marc on approadi and on 
mounting- .Masturb.ation u’ith or with- 
out ejaculation is sometimes obscr\’cd as 
vice in stallions. Other vices such as stall- 
Walking, sveaving. cribbing and self- 


biting should also be looked into in 
examination of a stallion. 

RAM AND BUCK 

The external and internal genitalia of 
ram and buck are similar to that of bull 
except for differences in size and minor 
details. The penis of ram and buck is 
characterized by a urethral process ex- 
tending 4*5 cm, beyond tlic glans penis. 
The service behaviour is almost the 
same as in the bull- However, courtship 
characterised by sniffing of the external 
genitals, smelling of secretions from 
genitalia and peculiar stance icith ex- 
tended neck exposing the teeth witli up- 
curled lip is more pronounced. Erec- 
tion, mounting, intromission and ejacu- 
lation are quick as in bulls. In artifidal 
semen collection, the warmth and air 
pressure in A.V. is most important as 
stimulus for ejaculation. Testes arc ex- 
amined for tlic nonnal size, texture or 
otherwise, for adhesions to the .scrotum, 
varicocele (Fig. 124a), ordiitis etc; All 
parts of epididymis and vas deferens to 
a certain length can also be palpated 
in bulls. As it is not possible to investi- 
gate the animals per rectum, palpation 
of internal accessory genital organs is 
not possible. 

BOAR 

The scrotum bearing the testicles is 
placed more caudally and ventnilly to 
the ischiatic arch. The long axis of testis 
within the pouch is almost vertical witli 
its free border caudally. The tail of epi- 
didymis is dorsal and quite large. Tho 
penis is fibro-clastic in nature and witli 
a sigmoid flexure which is pre-scrotal. 
During erection about 20-35 cm. of tlic 
oi^n is protruded free of prepuce. The 
cranial end is devoid of a glans, but cntls 
up in counter clock-wise spiral twisting* 
The preputial orifice i^ jiarrow ai^ on 
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its dorsum is a preputial diverticulum 
which when filled with urine and 
smegma, resembles an umbilical hernia. 
This region is provided with scbacious 
glands, the secretipn of which gives ic 
characteristic 'boar odour’. The aecet 
sory organs resemble those o u ^ 
eept for the large size of 
eles. As the size of animal is sm^l 
not possible to palpate the in 
ccssory sex organs. 

One common vice dm eloped by boar 
is masturbation by inserting , 

into the P.-P-.^"o;';r‘;“’,rdme. 
ejaculating into it. On surgical 

loped it has to be corrected |>1 ' 

removal of the bo.us. 

may be noted while cva'iin'" b 
•Also rectiil '■“pulauon (peJenj 
common in young bo iiicrcav 

In the examination of boas.. he 

cd |it oneness of ,uipIiroditim> 

ehidism and P«''‘'‘’'‘\‘ ‘ 1,,1 care- 

slioiild be taken into at .. . j,nl to 


is slow and therefore foreplay is essen- 
tial. The coitus in dog takes more time 
ranging from 5 to 25 minutes. 

profoihvia fok andrological 
investigation of sires 

(Lagerloft 1069) 

1. Slffn-ilmcnt of the bull 

(a) Breed 

(b) Age 

(c) Colour 

(d) Type 

2. llistor>' 

3. General Investigation 

(.i) n.ibitus (Postine. {lesh miuhiion 
anil icmpcrjincni'i 
(1>) V'iiible nuiciM mcmhunc 
(t) Palpable Ivniph Ckmclt 
(d) Skin (Hair f ail 
(cl Tcmpcraiuic 

4. InvcsUsallon of the different 
iy stems 

(J 
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(iit) Ruminal movements 

(iv) Reticular movements 

(v) faeces (amount, consistcnc)', 
colour, smell, presence oi long 
straivs, parasites) 

(vi) Examination o£ the liver 

(d) Examination of thl Urinary 
System 

(a) Palpation of the left kidney per 
rectum and percussion of the 
right one, 

(b) Examination of urine (specific 
gravity, volume, albumin and 
sugar). 

5. Special Investigation, ot the Genital 
Organs and Semen and Sexual 
Behaviour 

I. Investigation of the Testicle 

(a) Inspection of the scrotal sac and 
the skin of the sac 

(b) Palpation of testicles inside scrotal 
sac, especially concerning movcv 
ment of the testicle 

(c) Special Investigation of the testi> 
de; 

(i) Size and symmetry (length 
and breadth) 

(ii) Consistency (firm or hard) 

(iii) Position of testides — Nor- 
mal or crossed (Fig. 125) 

(iv) Palpation of Epididymis 
(head, corpus and tail) 

(d) Palpation of prepuce, penis and 
urethra (hypospadia or epis- 
padia, Fig. 126) 

(e) Investigation of accessory sexual 
glands (seminal vesides for size 
and consistency, lobulation; am- 
pullae for symmetry and palpable 
part of prostate gland) 


IT. Investigation or the serving 
Behaviour 

(a) Libido 

(b) Erection 

(c) Mounting the cow 

(d) Penile movements to locate the 
vulva 

(c) Actual thrust 

(£) Ejaculation 

(g) Dismounting (Observe each and 
every movement during every 
service of the bull). 

III. Semen Investigation 

(a) Estimation of the ejaculated vol- 
ume and semen's macroscopic 
appearance 

(b) Estimation of mass activity and 
motility 

(c) Estimation of pH and catalase 
activity 

(d) Morphologic investigation (ex- 
amine carefully for ‘the presence 
of any cells other than sperms 
e.g. leucocytes, giant cells or other 
cells) 

(e) Bacteriologic investigation of pre- 
putial washings. 

6. Serological Investigatiou: 
e.g. Brucellosis. 

7. Short summary of findings 

(1) History 

(2) Sexual behaviour 

(3) Qinical findings 

(4) Semen examination 

8. Comments on the findings 

9. Diagnosis 

10. Prognosis 

11. Recommendations 
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ANNEXDKE 

investigation of bulls 


Name of the owner; 

Name of the Herd/ Village: 

Species and Breed: 

No. and/or name of the animal. 

(Cross bred level 50%. 62.5% , 75%)- 

mSTOBS 

Date of birth and/or age: 

Hereditary manifestations of abnonna 

litics in progenies (if any). 

Age when first allowed to serve; 

Previous seniee behaviour (if ) 

Rccoid of previous services and re 
(if known): 


Date: 

Bull/Butfalo-bull 


Pctligrcc: 



rcuilUy rate: 

Dates of last 19 
IWly Weight (.Wiual): 


Ccneial cvt'-dide-i. 
I'ccdit'.j r«Ttw«/; 

tiiU 1-54 

b'g giv>.ih 

i.i-vi: 
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investigation 

Gcneial health 

Sexual beha\iour (meniioii also if the 
cows are tied up, moved or free duritig 
service): 


IN NATURaL/A. I. SERVICE 


(a) Libido 

Inteicst shown in tlie female 

E.rf-r'JJiw 

Before mounting 
(Penis in the prepuce 
or out of the prepuce) 

(c) Penile movements 
(reaching or not 
reaching vulva) 

(d) Thrust 
(forceful and deep 
or weak and short) 

No, weak, medium, good. 


Semen Studies 

Vdil Colour 

Mass 

activity 

Remarks 

w . Deosity (mention also about leucocytes 
Motihty and other cells) 

Ejaculate I 

11 



Secondary sexual cliaiactcristics: 

iVcll dcvelopcd/Dcvcloped/Poor 

Clinical investigation of sexual organs: 


Preputial sheath Tight/ medium / pendulous 

Penis 

Testes 

Epididymis 

Seminal vesicles 

Ampullae 

Remarks; 



AXDROLOCIC.VL INV'ESTICATIOV 


Agriculturae Scandinavica. Suppl. 6. 

references j^2. 

• ^ T'tfrprtof- N (1969). Proforma for androlou- 

Hultnas, C. A. (1959). Studies ^ ‘mvcstigatien o£ sires. F.A.(5. Co.-upcn- 


lultnas, C. A. uao»;- -- 

mating behaviour and semen pieturc 
young bulls o£ the Swedish Ked and V^ite 
Breed and on causes o£ this variation. Acta 


cal investigation of sires. F.A.O. Compen- 
dium FA.O/SIDA course In Animal Re- 
production Stockholm (Sweden). 



Chapter 36 


Infertility in the Male Domesticated Animals 


Infertility or sterility is probably as 
common in the male as in the female 
It IS usually said that bull is half the 
herd Inspite of recognising the role of 
bull in improving the breed male in 
fertility has received lesser attention 
Large scale adoption of A I has permit 
ted extensive utilization of bulls and 
some bulls arc known to have sired 
100 000 to 200 000 cows in their life 
time In this context studies on male 
infertility have assumed greater im 
poriance than ever before The causa 
Live factors for male infertility as classi 
fied by Lagerlof (1938) arc as per Table 
No It 

Table 44 

CAUSES OF INFERTILITY IN MALE 
ANIMALS 

A CONGENITAL, USUALLY 
nEREDITARY CAUSES 

1 Morphological defects Malforma 
tions such as 

(a) Testicular hypoplasia 

(b) Segmenul aplasia of mesone 
phric ducts 

(c) Spcrmiostasis 

(d) Cryptorcliidism 
(c) Hermaphroditism 

2 Congenital disturbances or sper 
mioq togcncsis and sperm mor 
phology 


(a) Stickiness 

(b) Chromosomal aberrations 

(c) Acrosomal defects etc 

3 Predisposition for functional dis 
turbances 

(a) Weak libido 

(b) Disturbances of the serving 
ability 

(c) Disturbances of ejaculatoiy 
mechanism 

(d) Disturbances of spermatogene- 
sis 

B ACQUIRED CAUSES 

1 Somatic diseases (Foot and nioiitli 
Brucellosis lymphadenosis tra“ 
matic peritonitis intoxications 
metabolic and deficiency diseases; 

2 Infections of tlie sexual organs 
a Coital infectioiu 

b Non spcafic infections 

3 Local damage to the testicles from 
heat, trauma insects, etc 

4 Nutritional causes (over and un 
dcr feeding deficiencies m nim 
rals, vitamins or trace elements; 

5 Management factors ^ 

environment, iiicomenicnt p 
for service, unsuitable handling; 
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C. COMBINATIONS OF A .AND B 

Further the forms of infertility can be 
divided into 3 main categories as des- 
cribed by Lagerlof (1938). 

I. Reduced to complete 

al desire (sex drive or libido). 

II. Inability to copulate (impotcntia 
coeundi). 

III. Inability or reduced ability to er- 
tilize (impotentia generandi). 

L Reduced to complete lack of 
sexual desire 

This condition is dtaocterised^ bj 
sluggishness, delay j bulU 

al desire. Studies on ‘"A" ,,,, 

di-ive is largely determined by gene 

factors though ing it. The 

an important role in m ) breed 

intcnsrtyoEsexdrvevariesJ^^^^^^^ 

to breed. Aniritni.Abal 

draught breeds 

and Kliillar) arc mikb 

stronger sex drive w n • ^ ^ 

breeds (Sindbi, &i m baie 

.lumber of bulls are nbserre^ 


proper training may also lead to poor 
sex drive. 

(c) Psychic factors: They pi.ry an 
important role in altering tlie sc-X drire 
of males of lore genetic makeup. 
Injuries that may hare been inlhcted at 
the time of natural mating or during 
semen collection are usually rcmenibcr- 
cd by the bulls and these factors iiLiy 
inhibit the sex drive. Similrrly harsh 
and abusive handling of bulls at the 
time of collcciion and improper restrain 
of the dummy may also depress sex 
drive The colour of the apparels put 
on by the semen collector is knossii m 
innuence the sex drive it. some i.ises. 
Size and colour of the .hniimy are .ibo 
observed to iiinncitce tlic vex drive. 

(dl //ormoiial df/icic'icy Deficiciicv 
of hormones like ihvroxine. testosiero.ie 
and eoiudoiropinv iiuv be involved in 
causing dcctcaic.l sexual desire. 

(c) Systemic JiM.es- 'Ihe sexu.il 
desire is uiu-dly rcdiieed or i.epie..ed 
by chronic or acute delolilating i.ueins 
viz- pncuiiwnia. cnieiilu. tnl,ereid..s. . 
acrinomieoMs. p" gtesove it i..iio'‘s 
anil severe riange. 
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Before resorting to any treatment it is 
necessary to obtain the breeding history, 
carry out physical examination and ob- 
serve the serving ability of the male. 
Special attention should be paid to the 
feeding schedule, exercise, frequency of 
service and size of the teaser animal. 
Lagerlof (1951) emphasized that males 
having strong endocrine constitution 
alone sliould be selected for breeding 
purposes. 

IL Inability to copulate 

(Impotentia coeundi) 

In this condition, the bull may have 
normal or slightly decreased libido but 
it is unable to copulate or complete the 
coitus. A critical observation of the male 
during service is necessary to assess the 
serving ability. Inability to copulate may 
be caused due to the following condi- 
tions. 

(a) Injuries to the Joint, Muscle, 

Bone or Tendon 

Inflammation of liic stifle joint 
(Gonitis) is one of the condition corri- 
monly met with, which prevents copu- 
lation in bulls. Dislocation of the hip 
joint may also cause inability to copu- 
late. The lesions of liip joint aic not so 
frequently encountered in bulls com- 
pared to dogs, stallions and boars. 
Males with lesions of hip or stifle joint 
exhibit typical severe lameness which is 
characterised by a short stride by the 
affected limb. AlTcciions of tarsus or 
fetlock and ovcr.grown claws or hooves 
may also intcrfctc with copulation. 
Bulls affected with Foot and Mouth div 
case and having lesions in intcr-digital 
space arc unable to perform service 
though they have normal libido. The 
capacity to perform service is restored 
after the healing of wounds. 

Holst (1919) observed that dironic 
swine erysipelas causes joint lesions. 


Lagerlof (1938) stated tliat infiamma- 
tion of iliosacral joint is relatively a 
common cause of service inability parti- 
cularly in young bulls. Bane (1954) de- 
monstrated that lesions affecting the 
ilio-sacral joint and characterised by 
pcri-articular ossification and syn-osteo- 
sis are physiological phenomena* He 
did not observe any skeletal changes in 
or around ilio-sacral joint in infertile 
SRB* bulls below three years of age. He 
observed slight pcri-articular ossification 
in two bulls aged four years and these 
changes increased with age. The ossifi- 
cation did not indicate any pathological 
process. Exostosis and healed or parti- 
ally healed fractures of the lumbar and 
last few thoracic vertebrae of 7 to H 
year old bulls were recorded by 
McEntcc and Roberts (1954). They 
observed stiffness and painful gait, 
spinal rigidity, pain on pressure over the 
lumbar vertebrae in bulls, dogs and 
boars which were unable to serve. In 
acute cases Uicrc vvas a slight to maik- 
cd paresis characterised by swaying and 
unsteady gait of the hind limbs. 

Bulls with spondyltf arthrosis are un- 
able to complete the coitus as they 
inuuiu the cow too far caudally which 
permits the extension of penis only for 
a short distance (Banc and Hanson, 
1962). 

Bulls with spondylosis involving 
intervertebral discs arc unable to per- 
form service due to stiffness of the back. 

Spastic syndrome cliaracterised by 
prolonged spasm of the-musdes of the 
Iiiudlimbs, lumbar and other regions 
also prevents copulation. This has been 
observed in Holstein, Jersey, Ayieshire 
and Charollais breeds. This condition 
is known to be hercdiuiry and usually 
affccu older bulls. 






Flo 127 Adhesions obUleratmg preputial 
orifice m a bull 
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Treatment 


For all the above conditions treatment 
consists of sexual rest, restriction of 
movements and providing . 

ing. As a supportive treatment balanced 
tending, application of counter irritants 
and massage are indicated. 


(b) Affections of the Penis and 

PREPUen 

Congenitally short P“‘* 
tor penis muscles are considered o be 
inherited defects. Serving ab.ht^ is 
affected to a varying 
normal separation of the pen d P 
puce also aifects the serving ability. 

Deviations of ar® 

tml, lateral or of cork-sCT 
also known to cause m*ih^ 

The deviation of Pf"'® ventral 

caused by the pers (-onditions 

frenulum. A nu"ab^^“„p’ean breeds, 
have been recorded in tm F „„ 

Very little caiilc. In some 

such conditions m „„rinalty and 


ndian wviaa- 

bulls, the penis P™'™^ "perdue to 


bulls, the penis p-..- 

intromission canniu^^^ penis. 


defective engorgemen ^ 

Deshpande cl eh ( j. L /bulfalo bull- 

“Prrtrerpenis Mhh secondan^ 


ot impoicut*- ----- . -.ij 5ccotK*->a/ 

Rupture or broken p jy observed 

haematoma is most con mionly 


aa is most conn 

in young bulls wu ‘ ,hc time 

The injury usually bending 

of coitus when there 9 


of coitus wiieii — the escui 
oE the erected pc'U* a^“" 


01 me „ thrust. Lawr 

cl, eon of.'J'c to perfonii scn-ce 


aieon oi u.a. — nerfonw ^ 

the bull is reluctant P of 

According m Bane ( .. j^,t be- 

rupture or fracture of p^tiis 

hind the aitacliment ^ tttpture of 
muscle. The n'nP'"'",),^ back. 
penis are ardiing . ^^titig swcUing 
strides and soft and otinUl to ib. 

varying in sire. ‘>"''0.“^^^ ms> 
scrotum. Probpi^ of 
comoany the 


later on develops into a hard mass. It is 
painful but not hot- The blood clot may- 
lead to adhesions. Such bulls would 
naturally become unfit for breeding 
purposes. 

Balano^oslhitis: Inflammation of the 
glans is called balanitis and that of pre- 
puce is called posthitis. Often they .ire 
involved together because of their close 
an.atomical relationship. In balanopos- 
thitis the copulation is usually prevent- 
ed due to adhesions between the penis 
and prepuce or to the surrounding 
tissues (Fig. 127). 

This condition is usually caused by a 
w-ide variety of organisms tt'cluding M. 
tuberculosis and viruses like IBR — 
IPV group. Non-infcctious balanopos- 
thitis in rams has been reported m 
Australia. The incidence of this comli- 
tion in boars is rare. 

Prognosis depends upon the severity 
of trauma or ilic infection. Prognons is 
Bood in mild cases and guarded m 
chronic cases wiilt adlicsions between 
penis and prepuce. 

Rollitisim and flati (1918) found pro- 
fuse growlli of Absidia mould in the 
preputial washings of a bull winch was 
!, slow- breeder, basing maiturbalin„ 
vice and lud preputial calarrab. 
Williams (1913) stated that tuberculo- 
sis of sbeatb. prepuce, perm and [lenilc 
hniufigland, are characterised by cn- 
Uf^ gnmulomaioui bleeding Icsiom of 
die glalis pen!,, adhesions cf the penii. 
prepuce and ligmoid llexiure ren t e 
in phimosii. He fouml abwesws m i.a: 
cnialgcsl penile lymph glaraJ- 


Treatmeilt 

In mild ciicv f-f 

cd. ^ 
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PInmosis or Stenosis of Preputial 
orifice. In this condiaon die normal 
protrusion o£ penis is prevented and 
thereby the male is unable to perform 
the coitus It is usually acquired due to 
injuries, wounds and infections (r»g* 
128). 

Vander Sluis (1953) observed 38 
cases of inability to protrude the penis, 
out of 828 bulls examined. He further 
obser\ed tliat 10 bulls had acquired the 
condition at an older age after having 
normally mated previously and m 28 
bulls It was noticed at an younger age. 

The symptoms in bulls vary from in- 
ability to protiude the penis out of the 
sheaths to being able to extend it about 
10 to 15 cm but not far enough to con- 
tact the cow. These bulls exhibit good 
sexual desire No evident physical 
defects, adhesions or strictures in the 
prepuce arc noticed. 

Holst (1949) observed cases of inabi- 
lity to protnidc the penis in the boar 
and attributed the cause to be heredi- 


may result after resection of the retrac- 
tor penis muscle in bulls. This may also 
occur due to paralysis of penis in spinal 
diseases In horses, this condition is at- 
tributed to generalised weakness, debi- 
lity, neuromuscular paralysis or follow- 
ing castration causing oedema of tlie 
penis and sheath or secondary to large 
tumours of the penis or may be en- 
countered in the late stages of dourine. 
In dogs, paraphimosis may be observ-ed 
as a result of stenosis of the preputial 
orifice usually following bleeding, ex- 
cessive sexual desire or frequently with- 
out any appaient cause (Allam, 1953). 
Spinal diseases or injuries may cause 
paralysis of the penis in the male 

Treatment in bulls consist of clean- 
ing the penis by removing the necrotic 
tissue and application of antibiotic oint- 
ment. Immediately after dressing, the 
penis should be pushed inside the sheath 
and v'eseline should liberally be apphe 
to prevent adhesions Penis may be pro* 
tcctcd by providing a tight suspensory 
bandage. 


tary He described that the affected 
boars exhibited sexual desire and 
mounlcd the sows but wcic unable to 
protrude penis bc>ond 2 5 cm. or so out 
of the picpuce v\lilch remained pendu- 
lous. Intromission VNas therefore not 
possible. 

Richter (1919) recorded arrested deve- 
lopment of sigmoid flexure in goats re- 
sulting in inability to protrude Uie 
penis. Similar observations have been 
made by Roberts (1930) in three 
Guernsey, one Holstein and two Jersey 
bulls. Vander Sluis (1953) reported that 
some bulls could extend the penis nor- 
mally while standing but were unable 
to reach vulva on mounting. 

Paraphimosis: In this condition the 
animal is unable to retract the penis 
into the prepuce after protrusion. ThU 


Chronic prolapse of prepuce: Tins 
condition is most commonly observed m 
Bos indicus bulls and paiticulaily in 
Sahiwal, Thaipaikar. Deoiii. Gir ana 
Sindhi bulls (Sane et al, 1958) It is 

bably an inherited condition associate 
witli a pendulous sheath and a arg 
preputial orifice. The sheath is usuauy 
tucked up in draught breeds lil^c ^ a 
kar, Khillar and Malvi. The bull is 
able to retract the prepuce atid the c 
tion of penis is not possible due 
swelling. Urination is usually pan) u . 

Treatment 

The prolapsed organ should be 
fully vsashed, cleaned and dricd.^^ 
applying antibiotic or bland 
preparations, the prolapsed mass * 
placed and held in place by purses 
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sutures. Even if treatment is done, there 
is every chance of recurrence. 

(c) Miscellaneous Causes for 

Inability to Copulate 

Conditions like scrotal and umbilical 
Iiernias may interfere with serving 
ability. Males with umbilical hernia 
should not be used because of its 
hereditary nature. 

Loss of sensory innervation of glaiis 
penis prevents natural intromission and 
leads to pronounced decline in sex 
drive. Urinary calculi, lodged in the 
urethra may cause acute pain and 
thereby retard the sex drive (Vander 
Sluis, 1953). Prognosis is grave in this 
condition. Acute prostatitis in dogs is 
associated with pain and may cause 
failure to copulate. 

The animals may refuse to serve in 
conditions like peritonitis, traumatic 
(pericaiditis) reticulitis, seminal vesi- 
culitis and acute orchitis- 

m. iNABiumr or reduced 
ability to fertilize 

(IMPOTENTIA GENERANDI) 

Impotentia generandi in the male is 
characterised by normal sexual desire 
and normal ability to copulate but the 
fertility is either low or absent. 

The failure of fertilization or low fer- 
tility may be caused by defects in the 
semen, ^v’hich are not recognisable in 
apparently nonnal semen. 

(a) Impotentia generandi Avlth appar- 
ently normal semen 

The semen ejaculated by bulb infect- 
ed with vibriosb and trichomoniasis 
and some \iral agents may be normal 
sviih respect to the routine semen eva- 
luation tests like motility, pcrcenuge of 
Use sperm and lit eabUiu-; but such 


samples may produce embryonic or fetal 
death leading to infertility. 

Low fertility is also encountered in 
bulb trith acrosomal defects like 
“knobbed sperm" though the motility is 
normal in these samples. 

Infertility in certain bulb with appa- 
rently excellent semen was traced to in- 
trachromosomal aberrations like trans- 
locations and inversions (Gustavsson, 
1969). 

Impaired fertility \va.s also noticed in 
a group of stallions with apparently 
normal semen due to inherent enzymic 
differences (MacLeod, 1951). 

Low fertility in some bulls with nor- 
mal semen was attributed to low DNA 
(Leuchtenberger et al, 1956) but this is 
disproved by Gledhill (1966) who re- 
ported that the mean amount of DNA 
between fertile and infertile bulb was 
about the same. 

There is no difference in seminal at- 
tributes in high fertility bulb and those 
with impotentia generandi condition. 
.Sucli type of infertility in bulb has 
been <lctected by Knudsen (1958) in 
SKB breed of Su’cdcn. 

(b) Impotentia generandi associated 

with abnormal semen due to 

pathology of genital organs 

The pioneer work of Lagerlof lias 
dearly established the rclatiomhip bet- 
ween semen duracierbiics and testicu- 
lar paiholog)’. The condition of the tcv 
tis b reflected In the ijpe of semen 
produced. A dose rclatiomhip bcts^ccn 
semen clioractcristics and fertility also 
exists. 

(i) The pathological cfjruihioat cl 
the testis arc chmified as; 

(1) Ccsptorcfiidijm 

(2) Testicular hjpopliiia 
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(3) Testicular degeneration 

(4) Testicular inflammation. 

(5) Testicular fibrosis and 

(6) Testicular tumours 
1 Cryptorchidism 

In most of the domestic animals 
testes are situated in the scrotum at or 
soon after birth This takes place by 
descent of testes through inguinal canal 
In some instances the testes may remain 
inside the abdominal caMty When one 
or both the testes fail to reach Uie 
scrotum at the appropriate tune the 
animal is termed ciyptorchid and the 
condition is known as cryptorchidism 

rhe retained or cr^ptoicliid testes arc 
usually small m size soft and flaccid 


and do not produce an) spennatozoa 
Spermatogenesis is inhibited by the ele 
\aUon of temperature of the affected 
testis Cryptoichids should neier be 
used for breeding as it is a liereditary 
condition 

2 Testicular hypoplasia 
Testicular hypoplasia is congenital 
and hereditary in origin caused by sin 
gle recessive autosomal gene with in 
complete penetrance This is charac 
tensed by lack or marked reduction of 
spermatogonia in one or both gonads 
during fetal life This condition is ob- 
served m bulls buffaloes lams and stal 
lions The incidence of testicular 
hypoplasia is summarised m Table 45 


Table 45 

mCIDENCE OF TESTICULAR HYPOPLASIA 


Country Breed Incidence Refcience 


1 

Sw eden 

SRB 

SKB 

23% 

281% 

Lagerlof (1934) 
Eriksson (1950) 

2 

Denmark 

RED Dane 

17 0% 

Blom SL Christensen 
(1951) 

3 

U K 

RED Dane 

17 8% 

Haq (1949) 

) 

USA 

RED Dane 

3 out of 6 Sterile 
hulls 

Fincher et ah (1942) 

5 

USA 

Milk and Beef 

14Goutof 10 910 
bulls 

Carrol el al, (1963) 

6 

USA 

Dutch 

117% 

VanDcr Sluts (1953) 

7 

USA 

Dutch 

17 out of 20 

Sterile bulls 

Dcrivaiix cl al, (1955) 

8 

Switzerland 

Dutch 

22% 

Konig (1059) 

9 

India 

Gir 

9 Giscs 

Eodagali (1964) 

10 

India 

Cross Bred Bulls 

1 Crossbied 
bull 

Rao cl al, (1966) 

11 

India 

Holsicin 
rncsian Bulls 

Occurrence 

reported 

DcsJipandc ct al, 

(1970) 

12 

India 

Beran Buffalo 
Bull 

Occurrence 

reported 

Paul and Kaikim 
(1975) 
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ILty aie reduced. Increase ia the inci- 
dence of loose heads is the first mor- 
phological sign of degeneration. The 
percentage of proximal protoplasmic 
droplets may vary from 30 60% 
depending on the degree of degenera- 
tion as against normal incidence of 
2.5% The incidence of abnormal spenn 
heads may vary from 30 50% as against 
normal incidence of 10 15% (LagerloE, 
1934; Gunn, 1936; Phillips and 
McKenzie, 1934; Rao, 1971; and 
Deshpande, 1972). 

The tail abnormalities are not usual- 
ly associated ^vith testicular degenera- 
tion. Spermatocytes and giant cells are 
commonly seen in the semen. 

Histologically, tlie tubules arc reduc- 
ed in size and the basement membrane 
is thickened. The thickness of the ger- 
minal cells deaeases and the presence 
of pyknotic nuclei in the germinal layer 
is very common. There is considerable 
increase in interstitial tissue. 

Prognosis is variable depending upon 
the causative factors as Avell as duration 
and degree of involvement of testicular 
tissue. Though degeneration can set in 
very rapidly, regeneration takes long 
time usually requiring 3 6 months or 
more. In mild cases tlie prognosis is 
favourable, in chronic cases the progno- 
sis is poor. Severe cases of degeneration 
lead to fibrosis and the recovery is never 
possible. 

Treatment consists of correction or 
alleviation of causative factors coupled 
vviili sexual rest. In nutritional defici- 
encies supplementation with Vitamin A 
is recommended. For exotic bulls and 
rams in tropical climate aircondiiioning 
or cooling is recommended. 

4. ORCiims 

Orchitis denotes infianimation of 
testis. Besides abscess formation due to 


trauma, orcliitis is usually caused by 
Brucella abortus and some viral agents 
(Fig. 130a, b). A specific viral disease 
producing Epivag in African countries 
also produces orchitis; other agents in- 
clude Mycoplasma, Psittacosis — 
lymphogranuloma venerium. Vaccina- 
tion of young bulls with B. abortus 
strain 19 may produce orchitis- 

In acute orchitis the scrotum becomes 
hot, painful and oedematous (Fig. 131). 
There is rise of body temperature ac- 
companied by anorexia and dullness. 

In acute orcliitis sexual rest is useful. 
Antibiotic therapy is also indicated. Ap- 
plication of ice packs to testis may also 

help. 

Brucella infected bulls should never 
be used for breeding as there is great 
risk of transmission of infection. 

5. Testicular Fibrosis 

It is usually the end result of testicu- 
lar degeneration. The testes are small in 
size and firm in consistency. Marked 
degenerative changes in the gernun 
epithelium together with increase^ 
interstitial tissue are noticed histologi- 
cally. The semen is usually watery con 
taining few or no sperm. This | 
tion was observed in tuojKliillBr bu s 
suffering from mucosal disease comp 
(Sane et al, 1963). 

6. Testicular neoplasms 

These arc common in dogs and old 
bulls but not in other animals.^ 
stitial cell tumours appearing ^ 
round masses are common in ^ J 
The semen picture is not altered an^ 
the fertility may not be affected. 
noma and Sertoli cell tumours have a 
been described in bulls. 



I 


Fig 132 Spermiostasis m a ram 



Fig 132 (a) SuppuratKe epldid> mills In a 
! builalo bull 

Note the enlargement ot cauda 
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IV. THE AFFECTIONS OF EPlDIDY- 
anS AND ACCESSORY REPRODUC- 
TIVE GLANDS 

1. Anomalies of epididymis 

Segmental aplasia of Mesonephrre 
duct is a congenital hereditary condi- 
tion most commonly seen in bulls. The 
body or tail or the entire cpldidyinis 
may be missing. This condition is 
found to be common in Danish bulls 
(Blom and Christensen, 1951). In 
majority oE the cases the condition is 
unilateral and the bull is fertile. This 
can be detected by palpation. In bilate- 
ral cases the semen is ^vatcry with few 
or no sperm. 

There is no treatment and affected 
males should not be used for breeding 
as it is a hereditary condition, 

Spermiostasis 

This may be caused by blind, rudi- 
mentaiy mesonephric tubules, ductuli 
aberrantis. This condition is common 
in bucks, rams and less common in bulls. 
This is probably of genetic origin. Patil 
and Kaikini (1975) recorded cases of 
spermiostasis in Berari (Nagpuri) buffalo 
bulls (Fig. 132). 

Epididvmitis — (Fig. 132a) 

It is usually secondary to orchitis. The 
infectious causes arc Brucella aborts 
in bulls, B. suis in bo.ars and Ik ovis in 
rams. Specific viral agent causing 
"cpivag" diaracterised by bilateral 
hardening and swelling of the tail of 
the epididymis has been reported in 
/African countries. 

Brucella ovis is a coimnon cause of 
epididymitis and infertility in rams in 
/Uisiralia. The organisms cause periva^ 
cular lesions with oedema and fibrosis 
in epididymis resulting in obstruaion 
of die lumen and stasis of epididymal 
contents whicfi leads to forauu’on cf 


spermatic granuloma (Deshpande, 
1975). 

Prognosis in severe or moderate epi- 
didymitis is poor. 

2. Vas deferens and ampulla 

Segmental aplasia of seminal vescides 
is usually accompanied by segmental 
aplasia of vas deferens and ampulla. 

3. Seminal vesicles 

Segmental aplasia of seminal vescides 
is reported in Danish bulls. 

Seminal vesiculitis is the most com- 
mon condition affecting the gland. The 
incidence varies from 3 to 4% in 
European breeds. Only fetv cases are re- 
cord^ in India (Johari, 1957; Sane et al, 
1965; Kaikini et al, 1968 and Kodagali, 
1970). There are two forms of seminal 
vesiculitis. The first form is usually 
caused by Brucella abortus and C. 
pyogenes. Often it is unilateral. The 
affected veside is enlarged. Fibrous 
adhesions around the organ involving 
other structures are often detected. The 
semen contains lloculcs of pus, epithe- 
lial cells and leucocytes. The motility 
of the sperm is poor. The second type 
of seminal vesiculitis is still of unknown 
cause but it is the most common type. 
The causative agents may include 
chlamydia, mycoplasma and other 
viruses. Tliis is often bilateral and the 
affected veside is not grossly distorted- 
An increase in consistency and change 
in the darity of lobulation may be the 
only detectable change on palpation 
(Fig. I33a, b). This Is rarely associated 
ivith peritonitis or adhesions. Semen 
contains purulent material, leucocytes, 
epithelial cells and chromatin plates. 
Motility is decicascd- 
Prognosis is fair to poor. Males suffer- 
ing from Bruccllojis, Tuberculosis cr 
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Mycoplasmosis o£ seminal vesicles or 
those with secondary lesions of testis, 
epididymis and ampulla should be 
slaughtered. 

Treatment' Antibiotic therapy may 
help. But in most cases seminal vesicles 
become fibrotic and indurated. 

For selected bulls surgioil remotal of 
seminal ^esiclcs is advocated (Galloway, 
1964; Blom and Christensen, 1965). 

4. Prostate 

Diseases of prostate are uncommon 
in all animals except Dog. Prostatic 
hyperplasia is most common in dogs 
over 5 years of age and castration is the 
most satisfactory method to reduce the 
size of the prostate (Karmalkar, 1973). 

Pathological Conditions in tih: Buck 

In bucks infertility or sterility is 
mostly caused by testicular or epididy- 
mal affections. An extenshe study on 
the pathological conditions were under 
taken by Mathew (1977). One thousand 
pairs of testicles and epididymis from 
bucks aged 6 to 18 months were collect- 
ed from abattoir for studies. Out of the 
thoiLsand pairs of organs examined 174 
(I7.47c) revealed various types of patho- 


logical lesions as under: — 

(i) Testicular hypoplasia 5.8% 

(ii) Cryptorcliidism 2.9% 

(iii) Ectopic icsics 0-1% 

(iv) Testicular degeneration 0.4% 

(v) Adiicsions with tunics 1.8% 

(vi) Testicular atrophy 1-3% 
(vii) Testicular 

hermaphroditism 0. 1 % 
(viii) Male pscudo- 

hcnnaphrodiiism 0.1% 
(ix) Spermiostosis 1.1% 


(x) Spermatic granuloma 0.1% 

(xi) Epididymal 

haemorrhage 0-4% 

(xii) Epididymal Melanosis 4.3% 

In addition to the above 258 organs 
i e. 25.8% showed minor developmental 
aberrations such as Cystic persistent 
Mesonephric tubules (8.9%), appendix 
epididymitis 14.7% and Cystic remnants 
of Mullerian ducts, 2.2%. ^ 

EVALUATION OF BREEDING 
SOUNDNESS IN MALES 
A careful and critical examination of 
a male is essential to assess his breeding 
potential. The principal steps in evalua- 
tion consist of: 

1. Breeding history 

2. General physical examination of 
tile male 

3. Special clinical examination of 
the reproductive system 

4. Semen examination 

1. Breeding history 

Breeding recoids are essential in tlie 
diagnosis of fertility. The conception 
rale, confirmation and presence of 
inherited defects of the daughters and 
records of the protective vaccinations 
undertaken should be considered. 

The general physical examination 
should include information about the 
condition of its lioovcs, limbs and joints* 
The general condition, tcnipcmmciit 
and attitude of the animal should al^ 
be noted. A careful examination of the 
circulatory’, respiraiorj', digestive ant 
lymphatic system should be carried out 
for evidence of any disease. 
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3. Special clinical examination of the 
reproductive system 

External Examination of Genitalia 

The sCTOtum should be inspccicd (o 
detect asymmetry and skin lesions. The 
scrotum and the scrotal contents arc 
palpated with respect to tlic mobility of 
testes. 

Epididymis is to be palpated for die 
existence of epididymitis and spcniiio- 
stasis. 

' The ampullae arc p;d[Wtcd for their 
thickness. 

The penis and prepuce arc best in- 
spected at scr^•^tc or at tlic time of col- 
lection Midi ariifici-d sagina. U die 
penis is not observed at tlic time of 
sen-ice, it may be inannally protnided 
for examination. 
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Illation. The roof should be sturdy and 
which can easily be cleaned. Ventilation 
outlets arc necessary. The corners of the 
walls be well rounded for better clean- 
liness and disinfection. The walls and 
roof should receive occasional white , 
wash of lime alongwith the feeding 
mangers and watering troughs to main- 
tain hygienic conditions. The Boor 
should be of cither rough concrete or 
vertically placed hard bricks with pro- 
per slope. Floors prone to become slip- 
pery c.g stones, shahabad slabs and 
smooth concrete should be avoided. The 
runs should be provided witli hard soil 
of at least 1 to 2 feet deep. Providing 
easy access to the run from the pen will 
ensure good exercise and will prevent 
overgrown and deformed Jioovcs 
llrccding bulls should not be tied on 
standing for long time, else they may 
develop hygroma. The feeding troughs 
should preferably have an overhead 
semicircular shape to direct the feed 
sluBs to fall back in to the trough. This 
will avoid spoilage of feed. Water 
troughs should be always full with clean 
water. 

Majority of the bulls arc aggressive 
and furious. Daily handling by way of 
grooming, leading and exercising will 
however make them manageable. The 
breeding bulls of draught and dual type 
c.g. Khillar, Amriimahal, Kankrc], 
Malvi, Hallikar, Dangi, Ongole and 
Kangayam arc usually aggressive. The 
Gir, Red Sindhi, Sahiwal, Tharparkar, 
Dconi and Harian.a bulls are levs a^cs- 
sivc. Bulls arc easily managc.ablc by 
persons familiar to them. 

Use of copper or brass nose ring gives 
additional security in controlling them. 
A long strong hook of about 5' to 6' 
ready at hand is of great help to sepa- 
rate bulls during fights. Nylon nose 


strings which are strong and durable 
aie popularly used. 

Bulls require special protection against 
crows which usually like to prick on 
their humps, tail heads or near the base 
of the horn to grab debris. Daily groom- 
ing of such bulls wdll prevent crow bites. 

Coir gloves or body brushes are gene- 
rally used for grooming the bulls. 
Grooming helps in cleanliness, better 
cmaiitous circulatioir, ficshening and 
developing association with the bulls, 
luspectipn between the forejeg?,, ingui- 
nal region and the under surface^ pf 
thigh, testicles and base of tail is neces- 
sary to keep them free from ectopant^i' 
tes Special care is necessary for thc^ feet 
to check interdigital spaces for woun<^ 
and foreign bodies. Paring of overgrown 
hooves ' should be done occasionally. 
The overgrown tufts of hair at preputial 
orifice should be clipped. 

Bulls, bull boxes and paddocks 
should be kept tick ifrec to prevent 
Piroplasmosis and 7 heileriasis. 

Exotic bulls can be easily led by put- 
ting a string to the nosering or by using 
a halter. Many of the indigenous bulls 
arc found to be sensitive to handling by 
rings 'and it is therefore necessary to 
control them by nose-strings. Bulls 
should not be kept very dose as fights 
may ensue. 

Exercise 

Moderate exercise keeps the breeding 
bulls trim. Open runs or tethering 
grounds arc the best means to exercise 
them. Bulls usually like i<> wander 
.il>out, jumping and gearing the grounds 
with ibeir feet .and horns. In the al^ 
scncc of open air paddocks a bull 
exerciser serves the purpose [Fig. A135]- 
Bcncficial clfects of exercise liavc 
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reported by Bonadonna (1956). Exercise 
o£ 850 meter on days o£ collection and 
over 2000 meter on rest days showed 
substantial gain in ejaculate volume 
from 83% to 92% between age group ot 
3 to 9 years (Poroshin and Oboskalov, 
1974). 

Health Protection 

The breeding bulls should be tested 
against Brucellosis. Vibriosis, Tnch^ 
moniasis, Tuberculosis, 
and Tone’s diseases periodica Uy. In 
addition to this, bulls should be 
tected by prophylactic vaccination 
against common contagious diseases 
sSh as Rinderpest, Foot 8: ^ 

case Haemorrhagic Septicaemia. B ack 
qua ter. Anthrax and Theileriasi 
pcrTodimlly. Accoiding to the season^ 
occurrence o£ the diseases, a sehedulc of 
preventive vaccination piogramnic 
should be arranged. 

Bulls should be cleaned 
collection. Antiseptic solutions slioiild 

1' U. used for wash. Under no enj - 

surface "'f^oUcctioi. should 

"'rrir’i^o' ‘del particularly with un- 
■faniiliar people. Restmint. 

h.icU ami cxciicmcni 

aniiiial it.i i cc ^ i ^ prior 

iimiioses die qua- 


Vices may develop on account of im- 
proper handling, close housing, confine- 
ment in dark, lack of exercise, abnormal 
surroundings and associations with cas- 
trated males. 

(1) MiSsniRn.vTiox 

Masturbation has no significant ellect 
on fertility but it may prove harmful. 
Irregularity of collection sdiedule is 
also a contributory factor. Such bulls 
can not be used with certainty. 

(2) VlClOUSXESS 

It is the outcome of confinement ami 
also of ill treatment. Proper handling 
and exercise of bulls from young .ige 
will help to os creome s iciousness. 

(3) Si-ticoisii nntiDEKS 

This can be attributed to low- endo- 
crine constitution. Howescr, sluggish- 
ness may occur on account of improper 
training, rough or ill treatment or pain- 
ful experience during scrsice. 

( 1 ) Usex OF -sl'-xesi. DE-SIllE 

Prinurils ibis is due lo low cndociine 
constiluiion. Howescr the following 
factois arc alw) tci|ioiriibIc in causing 
this condition sic. pior or faulty fesd 
in- ciiuciation. ilcriciciicics in total 
digestible nutrients, asilaminosii A. i.c- 
ficiencies of protein, piiosphotu. and 
cobalt, leiiiiiuised cumhlioiis diiriiig 
puberty, ohesitv and feeding eccesose 
lOU^lu^O- 
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purposes However they cannot be 
allowed free walloiving on account o£ 
strong antagonism with each other. 

Buffalo bulls require moderately cool 
housing in order to maintain optimum 
semen quality. 

Inability to tolerate heat can very 
^\rell be attributed to the lack of seb.i- 
cious and siveat glands and scanty hair 
(Mason, 1974). 

The epidermis and corneal layers are 
thick in buffalo skin and may possibly 
act as thermal insulater against hot air 
or as a barrier against cctopaiasites and 
possibly leeches. 

Buffalo bulls may be shaved occa- 
sionally to keep them clean. 

Housing o£ buffalo bulls should be 
on the same pattern as that £or the cow 
bulls. They take easily to the bull ex- 
erciser but leaving them in open air 
paddock with plenty of shade is preter- 
ablc. 

Dietary requirements o£ buffalo bulls 
aic similar to tliose in cow bulls. 

Buffalo bulls aic compaiaitscly vciy 
fciocious as compaied to cow bulls. A 
suinlcss steel nose ling should theic- 
forc be fitted. Dehorning will reduce 
the risk o£ gearing. 

CARE AND MANAGEMENT OF 
RAMS 

Housing, feeding and management 
If rams arc to be puichased for breed- 
ing. they should be procured well in 
advance before commencement of the 
breeding season for acclimatisation. It 
is a good practice to keep rams sepa- 
rate from owes except during breeding 
season. 

For housing rams a good air>’ shelter 
with well rammed dr> ground annexed 


witli a well protected run will serve the 
purpose. It is advisable to provide fenc- 
ing o£ thick sturdy galvanised wire upto 
5' and two lines of barbed wire for 
about 2 feet above that to provide pro- 
tection from dogs, cats and wild ani- 
mals. Open runs provide ample exer- 
cise. However, rams may be left to 
pastures or fields during non-breeding 
seasons separately. Rams should not e 
allowed to become obese which reflects 
on their breeding efficiency. 

Rams subsist largely on pasture and 
dry roughages. If grazing is scanty it 
should be supplemented with concen- 
trates (4 kg. per day). Lush green sup- 
plement helps to maintain general 
health and vigour. Vitamin A should be 
supplemented in case greens fall short. 
Concentrates should be specially fed 0 
to 8 weeks prior to breeding season 
(flushing). 

Preparations for breeding 

1. Conditioning by providing con- 
centrates 6 to 8 weeks prior to 
breeding season. 

2. Hooics should be trimmed to 
pieient iiijuiy during coitus. 

'S. Shearing will make the ram more 
active. Clipping from neck down 
to the prepuce should be done 
(crutching), for effective services. 

4. Smear the breast and area between 
forelegs every day or on alteniaie 
days w’ith thick oily 
injurious to iv'ool. The^ ordinary 
w'ashable dyes available in mar c 
may be used with common oi • 
Picric acid is also used. Oil 
or tar should be avoided. 
device is useful in detecting cw 
in cstrus followed by the nun- 
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ket should be changed every sixteen 
days to detect repeat breeders. The order 
recommended is Yellow Ochre — Vene- 
tian Red and Lamp Black. 

One ram should be allotted for 50 
breedabic ewes to have effective tup- 
ping. 

A vigorous ram lamb may be pro- 
vided with 20 to 25 services per year 
when hand mating is done. Yearlings 
or older rams may be provided with 50 
to 75 services per year for h.ind mating 
and 35 to 00 services per year for pas- 
ture mating. A good ram sliould remain 
as a vigorous breeder upio C to S years 
{Ensmingcr, 19C2). 

Wounds sliould be attended to 
promptly to avoid complications. 
Shearing will help detecting Injnrics in 
good time. Deworming sliould (>c done 
pcriodicdly. 'I'lic ilock sIiouUl be test- 
ed ag.iinsl liruccUoMS and vibriosis. 
Preventive vatcinaiions sliould l>c done 
against foot and mouth tUscasc. cmciih 
lox.icmia. jhix, 11.S. KiiulctjH.'st and 
Bine longue. 


chaffed fodder. During breeding season 
the feeds should conmin more of pro- 
teins, minerals, vimmins, bone meal 
and salt licks. Clean drinking water 
should be provided in the box and .ilso 
in paddocks. During rainy season when 
stallions get less exercise, provitling 
feeds such as carrots, wlic.it bran, lin- 
seed mc.il and plenty of fresh de.jn ua- 
icr will prove beneficial. 

Exercise is most csscmi.il to keep 
stallions thrifty and virile. Light breeds 
may be exercised uiulcr the sadillc tir 
hitched to a cart, stand.ird bred vmI- 
lions dragged .1 to 5 miles vvhile dr.iw- 
ing .a cart and thorough bred arc best 
exercised for 30 minutes to I hour under 
middle tLiilv. cspcci.allv during breeding 
scavoti. Exercise should not he hurried 
hut should be simple vs.ilks .ind trots. 
Stallions retjuire vetv go«xl atieuiiun to 
their feet. 

Rcgul.ir gj«>otu»ng keeps the staKion 
clean aiul hcaltfiy. 
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die sight of the stallion but they should 
stand in such a position from where 
they can tvatch the service. 

(iii) Pasture Breeding 

This is seldom practised m domestic 
horses. The stallion is allowed to run 
with a band of mates. Defects noticed 
in this system are: 

(a) Likely to cause injury to male or 
female. 

(b) Repeated services to one parti- 
cular mare deprives services to 
other mares in heat. 

(c) Stallion may become infertile by 
the end of breeding season on 
account of frequent semces. 

(d) Recording of sciwices becomes 
dinicult. 

(iv) Artificial Insemination 
A.I. method of bleeding has a limited 
use at stud farms. No significant differ- 
ence was noticed for speim number, gel 
free volume, gel volume, pH and sperm 
motility when collections ucre made 
witli or witliout false mounts (Cornwell 
ei ai, 1074). 

One service a day is a satisfactory 
frequency in breeding. Occasionally a 
virile stallion may serve two marcs in a 
day. A stallion remains virile upto 20 to 
25 )cars of age. Pickett and Voss (1975) 
observed (hat niismanagcmcnt and 
rough treatment at service resulted in 
abnormal mating behaviour. Very fre- 
quent ejaculations during winter had a 
detrimental effect on the service be- 
haviour of young stallions. Pain due to 
injury sustained during service may 
lead to reluctance to serve. 

Masturbation is likely to ocair on 
account of accumulation of smegma 
with suhsequeut initatioii. Cleaning of 
sheath, good exercise and regular use at 


seivice will help to prevent masturba- 
tion- Ensminger (1962) advises mating 
guide for hoises as in Table 46a. 

Table 46a 

MATING GUIDE FOR HORSES 

No. of mating per year 

Hand Pasture 

mating mating 

2 year old 10 15 Preferably no pas- 

ture mating 

3 year old 30-40 

4 year old 40-60 

Mature horse 80-100 
Over 18 year 

old 20-40 

Comments 

Limit the 2 year old to 2-3 (matings) 
services per week, the 3 year old to 1 
service per day and the 4 year old or 
over to 2 services per day. A stallion 
should remain a vigorous and reliable 
breeder upto 20 to 25 years of age. 


Accidents during service 

Due to kicking by mares in oesiriw 
the following accidents may be caused 
to the stallions; injury to penis, ventral 
hernia, fractures of hind limbs, orcln- 
lis and inguinal hernia. 

Vices 

(i) Viciousness due to improper 
handling. 

(li) Stall walking, weaving, CTibbit- 
ing, self biting or mutilation. 

Remedial measures 
(i) Stall Walking 
This can be prevented by regul*'*' 
exercise, hobbling or putting balc5 
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around in the stall or by putting the 
stallion in a paddock. 

(ii) Cribbiting 

This can be prevented by cribbing 
strap or by surgery. 

(iii) Weaving 

This is difiicult to correct but can be 
overcome by proper exercise or by pro- 
viding a large well lighted loose box or 
a roomy paddock. 

(iv) Self biting 
P revented by cradle. 

management of BO.m 

Roomy, well ventilated. h>gicnic 
pens should lie provided 
Lars For proper cscrcisc well fenced 

1 .Wont i acre per Iroar arc neccs- 
runs ot about ^ acre j ...n;!. 

”ur'slS.fl.eL.e^ea .<> 

detecr opdlnun, condition, fatty ten 

!“ « l« 


tins may disturb the boar. DubicI (1971) 
recommends that boar should be kept 
in individual pens for at least -13 hours 
before semen collection. 

A boar can become ready for service 
at the age of eight months. Pint start 
with one service a day with a total of 
21 sciviccs in a Iirccding season. 

A strong vigorous boar 1 to 1 >c;irs 
of age may serve 2 sos.s per tby during 
breeding season provided ih.it a s>sicm 
of hand coupling is practised. 


Vices 

(1) Some boars pace back and forth 
.along the fence, chopping their jaws 
and slobbering; this action »s termed as 
••Ranting''. Young boars lubnuatcd to 
this may result in poor development. 

Viciousness cm he mimnnsed bv 
clipping Ilf tipU well IP ndv-intc of 
litcctling icAsim- 

IS) Suliif ItoAtt dctfliip luliit I'f 
m.Hl»tb.tli0U ill picpillul dlltTlltuIlllll 
iihitli n CAlkd at ■ lialliii.; up i'" “l'<-- 
,.1111.11 111 pti'vu> 

).v u.il.<-iii /It^TU 
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Veterinarians in the technique. Millions 
of cattle and sheep uere inseminated in 
Russia as early as 1930, which gave suf- 
ficient proof of its success and it opened 
a new avenue for research in livestock 
development. 

In Denmark, Sorensen (1938) of tire 
Royal Veterinary College did the earlier 
spade work and intioduced this method 
in cattle breeding tlirough the network 
of co operative organizations. 

In America Dr J. A. Henderson 
introduced this method by starting work 
at Minnesota in 1931. This method of 
breeding is now being widely used 
through a net work of co-operative 
organizations. 

In Great Britain, Dr. J. Hammond 
and Dr. Walton undertook extensive 
studies on Physiology of Reproduction 
in cattle. The first Artificial Insemina- 
tion breeding centre of the Ministry 
was established in 1942 at Sonntng near 
Reading under Dr. Stewart as the 
Director Real impetus to the work was 
given by Dr. J Edwards by establish 
ing a number of A.I. centres under the 
Milk Marketing Board of England. 

Credit goes to Professor Nils Lagcr- 
lof and Piof. Eriksson of the Royal 
Veterinary College, Stockholm, Sw'cden 
in enlightening the Veterinarians and 
the Stock breeders on the importance of 
the sexual health control to check the 
incidence of infertility in the herds. 
They also cautioned on the hazards that 
arc likely to occur by use of substandard 
bulls. They have specially stressed Uic 
importance of hcicditary influences. 
Attention was first focussed by them on 
the importance of progeny testing and 
rigid selection of bulls. 

In Sweden, with the cstablislimcnc of 
Artificial Insemination Organization, 


the reproductive capacity of bulls lias 
become the subject of increasing 
interest. The Animal Breeding Insti- 
tute at Wiad during the year 1936-1943, 
conducted several experiments to study 
various problems. Early progeny testing 
of bulls was also undertaken at the 
initiative of Prof. G. Bonnier for selec- 
tion of bulls of proper traits. Dr. A. 
Bane and Dr. H. A. Hultanas did ex- 
tensive investigations on sexual be- 
haviour of bulls and brought to the 
notice of the world that defective bulls 
may cause considerable damage due to 
undesirable hereditary traits. 

In Noritfay, Artificial Insemination in 
cattle was first started in 1952 and work 
was managed through A.I. and Breed- 
ing Associations. 

In India, Artificial Insemination was 
first attempted in 1939 by Dr. Sampath 
Kumaran. Credit goes to Dr. P. Bhatta- 
charya of I.V.R.I., Izatnagar and his 
team consisting of Dr. S. S. Prabhu, 
Dr. S. N. Luktuke, Dr. A. Roy, Dr. D. 
P. Muklierjee and Dr. Gajjan Singh for 
undertaking comprehensive studies on 
problems of Artificial Insemination such 
as cytomorphology and physiology of 
spermatozoa, biochemical studies, semen 
extenders, effect of nutrition and exer- 
cise on sperm production, seasonal effects 
on reproduction and reproductive phy- 
siology of Indian farm animals. They 
also trained Veterinarians from most of 
the states of India in the technique of 
Aitificial Insemination. 

In most of the states in India, Arti- 
ficial Insemination work was started be- 
tween 1918-1954. The real impetus was 
received from 1951-56 due to launch- 
ing of master project of the Key Villag^^ 
Scheme which envisaged allround mi- 
provement of cattle and buffaloes in die 
country. Artificial Insemination w^ 
cepted as a major activity of tliis scheme 
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for bringing about rapid genetic impro- 
vement. 

At the recommendations of the FAO 
Expert Nils Lagerlof iii 1953-54, Cattle 
Sterility Schemes were started in most 
of the states in India, The FAO con- 
ducted several advanced courses in Ani- 
mal Reproduction under his able guid- 
ance. Sexual health control in various 
herds has thrown a good light on the 
breeding problems. Occurrence of 
vibriosis, irichomoniasis and trace ele- 
ment deficiences ivas placed on record 
for the first time under the schemes in 
Bombay, Calcutta and Patna. Prof. 
Lagerlof has sho^vn that there is a dire 
need for combining sexual health con- 
trol service with Artificial Insemination. 

In order to improve the productive 
capacity for milk, cross breeding sche- 
mes have been implemented in most of 
the stales in India by obtaining frozen 
semen of progeny tested exotic bulls 
chiefly from U.K., U.S.A., Canada, 
Denmark and Australia. The main em- 
phasis is being placed on Friesian and 
Jersey. 

ADVANTAGES OF ARTIFICIAL 
INSEMINATION 

It has amply been proved through 
livestock development plans p.-irticular- 
ly for cattle and buffaloes iliat the 
method of breeding by x\ruficial Inse- 
mination lias distinct advantages o\cr 
natural breeding. 

Importance is realised since it has 
been possible to make extensive use of 
superior sires for a sety large number 
of conceptions. By adoption of this 
mctliod it has become easy to lu\e the 
sires progeny tested in good time. The 
use of outsuuding progeny tcaied sire 
can thus be extended to a large number 
of females. 


It has been possible through Breed- 
ing Associations in several countries to 
exercise rigid control particularly on the 
sexual health of sires and more parti- 
cularly on breeding bulls to confirm that 
they are free from coital infections, e.g. 
Vibriosis, Trichomoniasis, Leptospiro- 
sis, EpiVag, Brucellosis and Tuberculo- 
sis. 

Young bull calves brought over to 
Breeding Associations can be placed 
under optimum levels of nutrition and 
efficient managemental schedule so that, 
their growth rate is progressive until 
they reach puberty or sexual maturity. 

This method particularly holds good 
in upgrading die stock with farmers 
owning a few animals and who can ill- 
affbrd to maintain a progeny tested sire 
just for the services of their few cows. 
In sizable licrds chough it is advisable 
to keep one or two bulls for natural ser« 
vices the farmer can illafford to main- 
tain highly pedigreed and progeny test- 
ed bulls on account of the prohibitive 
cost. Moreover in breeding season it is 
not advisable for the farmer just to de- 
pend on one or two bulls for the pro- 
bable services of a number of cows com- 
ing in heat on one and the same day or 
on successive days. Due to the wide- 
spread use of this mcihod coital infec- 
tions can be brought under control. 
This has resulted in consideniblc low- 
ering of the high annual incidence of 
abortions with more number of normal 
calvings which ultimately counis to- 
wards the economics of tfie dairy indm- 
try. This method liai thcTcioTC Ixrcoinc 
ineviublc in all ilic developmental 
plans for curie and buffaloes. 

In breeding voung heifers difficulry ii 
usually experienced in naiural service if 
the bulls are lieavy. .\xji5cial Iniemi.ai. 
tion has helped lu overcome lucii did!- 



520 REPRODOCnOV IV FARM ANIMALS 

culty experienced due to size differen 
nation In supenor cows with minoi 
accidents to pelvis or hind legs breeding 
becomes possible through Artificnl Insc 
mination as against natural mating 
when It is impossible to use bulls for 
services It is possible to control seasonal 
reproduction by spacing the services 
through Artificial Insemination This 
IS not possible if bull is running with 
the herd for natural service 

Due to Artificial Insemination mctliod 
of breeding it has become possible to 
examine every cow at close quarters to 
understand her reproductive health 
intensity and the type of oestius if 
oestrus disdiarge is dean and if ovaries 
are functioning properly with progres 
si\e development of folhdes and if the 
heat is ovulatory or unovulatory Ihis 
IS not possible m natural service It is 
possible to maintain correct records of 
breeding and check up the cows m good 
time if they do not conceive or if they 
become infertile due to one reason or 
the other 

In the cross breeding of cattle Artifi 
cial Insemination method has an im 
porlam place 

E\aluatton of semen is possible when 
semen is Artificial!) collected and rigid 
control can be exercised on semen 
qiialil) Only the best semen samples 
with Iicavy concentration of liable spec 
maio/oa are used and as such one is 
\cr) sure during insemination as to Uic 
quality and \tabihiy of the semen used 
Conception rues arc likely to be higher 
as comparctl to natural matings m which 
llie bulls arc alw i)s under stress during 
breeding season when they arc supposed 
to co\cr a number of females in a 
limited span of time resulting in low 
conception rates In Anifiaal Inscmina 
non nicUiod of breeding the f inner is 
alwa)5 assured of qualii) semen in and 


out of the season and for any number 
of cows that may come on heat on a 
particular day 

It has become possible to extend the 
quantity of neat semen by diluting it 
with suitable dilutors to obtiin very 
large number of conceptions This is 
not possible m natural service 

It has also become possible to preserve 
the semen under refrigeration condi 
tions for a longer duration This has 
facilitated its easy tiansport to far off 
places This has given impetus to up 
grade the stock in nook and comer of 
ihe country 

Inseminations can be done right in 
the byres which has saved lot of trouble 
to the fanner in either taking die cow 
to the bull at far off distance or getting 
the bull to bis premises Any possibility 
of catching infection during transit can 
thus be avoided In general it is highly 
profitable to the farmer m availing the 
Artificial Insemination service for his 
cows than to spend over a comparative 
ly inferior type of bull It can thus be 
gadicred that Artificial Insemination is 
a golden tool for rapid improvement of 
stock for economic traits 

LEVUTATIONS OF ARTIFICIAL 
INSEIVnNATION 

A very great care is necessary m the 
method of breeding by Artificial Insemi 
nation since careless approach may lead 
to disastrous results Hjgienic prccau 
Hons arc necessary 

Bulls free from coital infections have 
to be selected 

Infected bull alwajs proves danger 
ous since It Will transmit infection to a 
number of cons which arc inseminate 
from Its semen as against only one or 
few from natural JcrvKC 
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A bailer)' ot vclcvinurians and Icclini- 
cians iraincd in PliyMo-patlinlogy of 
Rcpvodnclion and in Avuncial Insemi- 
nation tcdniiqne is necessary to man 
Ihc work. Care has to be taken at every 
stage sucli as handling bulls, collection 
of semen, its processing and storage m 
the laboratory, dispatch to the field, in- 
semination work and the subsequent 
check np for pregnancy diagnosis or 
snbfeilility and infertility. Mistakes in 
channelising the work may prove costly. 
There is inherent danger ot contaminat- 
ing the semen lots at a number ot stages 
right from collection to its deposition 
in the genital tiact. Accidents arc like- 
ly to occur when animals are being sectm 
ed for insemination purposes. Similar y 
iniuries by insemination P'P<='‘“ 
vagina and cervix and possible danger 
o£ carrying infection from the vulval 
onenl^ by the plpettee to the cervix is 
Sely to occur. The inseminators need 
to hive good knowledge of early preg- 
nancy diagnosis in order to avoid acci- 
dent especially in cases of gestational 
oestrus. 

Genetic abnormalities arc likely to be 
propa^ted through bulls and as such 
llre.I^t care is necessary to watch the pr 
fenv otherw ise a large number may be 
bom with variable defects. Expenditure 
to to be incurred on laboratory and 
Artificial Insemination equipment ^d 
on freezing facilities. A heavy cost is 
also imolvcd on transport since te^i- 
cians are expected to iiiscininate animals 
right ill cattle shells. 

In case of an outbreak ot catilc con- 
tagious disease particularly ^ ^ 
m?uth disease, the work of ‘ho B^e^ 
ing Association is paralysed. ^ 

aim possibilities of the infection Uin 
carriM from faroi to farm on account 
“,e movement of the technicians. 


In ccitain under developed coui.i 
illiteracy .among farmers, religious tal . 
and scntinicnts also serve as limiting 
factors. Communicating systmns througli 
proximity of good roads limits the scope 
of expansion of the activities. Similarly 
extreme climatic condition is also a 
limiting factor. 

It can thus be gathered that the 
method of Artificial breeding is a very 
expensiic one, but considering the 
numerous advantages, in the long run 
it always outways the limitations. 

Developments achieved by the Milk 
Marketing Board. England and similar 
institutions in other countries m pro- 
ducing proven sires and the extensive 
use in augmenting milk production in 
the progeny is worth considcmtion. 

The completion of .'iO million first 
inseminations by the Milk ^Iarkctlng 
Boards A.I. service in England is a re- 
markable acliicvcmcnt and an unique 
event in the world of cattle breeding 
(MMB.Rcport 19S1). The M^IB.orga■ 
nisation to day operates the world s lar- 
cest A.I. technicians service. It com- 
pletes almost 2 million first insennna- 
tions annually, has a stud of l-MO bulks 
and offers service from over 30 different 
breeds. In 1931, it reached the landmark 
of 50 million first inseminations, before 
any other A.I. organisation". 

At the heart of the .M.MB involve- 
nient also lay the hope that the use of 
A.1. with superior sires would incrravc 
milk production. Tile fanners were 
nude to rejlive tlut what was ursyntly 
needed was an increase in indiviilual 
cow production througli inipiovcU 
breeding. It vvas also realised 'b;* 
son of scientific service by ihe .'lMt> 
a National need if any apprecub.e me 
in milk ptoducrion was to be 
Initially the .M.MB was involved in l-c 
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milk recording project \shicli is the veiy 
basis o£ successful breeding programme 
for selecting Iiigh grade sires on produc 
tjon basis and type 

Breed Changes 

In UK A I not only gase access to 
a superior sire but also to one of a dif 
ferent breed and the incidence of cross 
breeding ivas high The accent shifted 
to Holstein Friesian and Jeisey the 
choiccd breeds of the world for milk 
production 

MMB has also placed a gieat part in 
the introduction of many beef breeds 
such as Hcrcfoid Dei on Aberdeen 
\ngus Lincoln Red Sussex Charolais 
Limousin Muna> Gie> and Smuncnial 

Bull Selection 

ficr) >car M\ID completes over 80% 
of total iiiscmmaiions in England and 
Wales Tins IS entirely dependent upon 
the well org-iniscd and reliable progeny 
tested programmes MMB responds to 
tins responsibility by carefully selecting 
and tliorougbly testing cacli of its BULL 
VOW ER sires 

The Contract hlatlng Scheme 

The search for siiitahlc bull mothcis 
begins at the MMB head office where 
genetic indices for fat and protein pro- 
duction arc proiluccd for c\ci-y recorded 
cow in England and ^\alcs The select 
cd cows arc ilicn analysed for confirma 
non 

Of the thousands of cous inspected 
only 3 j 0 arc chosen each year to pro- 
duce ilxiut 120-110 bull cnlics needed 
to meet the tct^uirciucnts Confinnatioii 
standards arc therefore icry high 
Once a contraet Ins been signed the 
cow IS insetniiutetl uith setnen from 
1 ^{Kci d)y selected sire from the current 


coiitiact mating list and the MMB 
guarantees to puichase the calf if it is 
a bull 

Bull Rearing Umt 

The newly purchased calves are taken 
to the MMB young bull rearing unit 
at the age of 10 iveeks and reared there 
until one year 

Dairy Progeny Testing Scheme 

At a year die young bulls enter the 
dairy progeny testing scheme to analyse 
their ability to transmit both produc 
tion and type to their daughters 
Semen collected from each young bull 
js used to inseminate around 330 cows 
111 officially milk iccordcd herds 
throughout England and \V’’alcs The 
aim IS to have at least 50 daughters of 
each bull completing ilieii first heta 
tions to allow a reliable Impiovcd 
Contemponry Comparison (ICC) to be 
calculated 

The ICC 

It IS a sound indication of a bulls 
genetic ability to transmit production of 
milk fat and protein to his daughters 
Management season and age ficiors arc 
clinmiatcd as well as the laried genetic 
Iciel of contemporaries Howcicr, it is 
stated that i good ICC is not suffiaent 
oil us own to guarantee a place in ^ 
proicn bull power stud Diughtcr con 
firnntion is also taken into considcra 
lion E\cry DPFS heifer is inspected 
by livestock officers Fhey aie iho ain 
lysctl for c isc of milking and tempera 
luent ^VltIl a piovcn sire being usctl 
upto iOOOOO inseminations every ye^r, 
his deLailcd analysis is earned out 
When the test mfornution is eompR^^ 
only 1 in t\cry 8 DP I b bull will ici«m 
to the proven sitiil 
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Lay-off Units 

Bulls awaiting their DPTS results 
arc kept at tlie lay off units. No collec- 
tions are made at these units. 

Deep Frozen Semen 

The greatest advance in A.I. since its 
inception was tlie discovery of a method 
of deep freezing of semen. The impact 
of the discovery was immense. Young 
bulls could be tested more quickly and 
top sires could be utilised fully. Larger 
areas could be had for operation and 
daily cost on transport of fresh semen 
reduced considerably. 

MMB is now ex|>orting semen to 
over 30 countries in the ssorlil. Since 
1070 MMll lias completely switched 
over to the use of frozen semen. 

A.I. Centres 

M.MB has 23 A-h Ccfitro in England 
and ^Valcs with a nctsvorV. ni sul> 
fcnttcs. K.uli main A.I. centtc lus upto 
71 insemiiutofs pioiiiiing the >car 
joimd scisiie. E.ach ccmic and sul>- 
ceniic operates a 21 hour (cleplionc 
with osciniglil tails utmdid on 
an ansuciing nuthinc for the staff 
10 ail on the fidlouing nintning. Alx)ut 
L’l) iasimiiiations tlails aic ilouc bs 
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Controlled breeding 

In 1975 research with drugs to syn- 
chronise oestrus in cattle was taken up 
by MMB. Many a dairy anil beef herds 
arc taking advantage of (his service fre- 
quently in England and Wales. 

Embryo Transfer 

It marks the most recent .uU.mcc in 
cattle breeding and its commerci.il a{>- 
piication is iJic eulmin.ition of m.my 
)cars of MMH imolsemcnt in rcsc.irch. 

Thcemhtyo tnmsfcr service l.itinched 
by the MMB Im crtMtcd .in impori.mt 
complement to the A.I. service for. vshere 
A.I. exploits the breeding {MXcnti.i! of 
su{)erior sires. ui enihrvo transfer great* 
ly increases the numlx’r of t.ilves whiib 
can l>c obtained from tlie top coiss. 
'rhis development iK’iichts Ixicb the 
faniHTt and the MMli. ’I he farmer of> 
tains heifer lahes ftom su]H.'rior cov%\ 
while liic improves its Lfuiuei 

of obtarntng bid) lalvcs fro/n ii;mt.ict 
iiuting (ov%s for the dairv pto'^tiiv u-m 
ing scheme. I’he pcihttion of d.e cm- 
hiso (raudir tiibMiqu<' l«dl 
ea%c the |uo!>!cnLv of v.iuho motiioti, 
sio(j.;c alul s.hipiiuiir 
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Artificial Insemination in Cattle 


In thiry cattle development artificnl 
insemination is widely accepted as a 
method of breeding foi bringing gene 
tic improvement This method is exten 
sivcly used for ciossbrtcding of the indi 
genous cattle with exotic blood in most 
of the developing countries For success 
ful implementation of artificial insenu 
nation m cattle tlie knowledge of rc 
productive systems of the male and 
female hygienic collection of semen its 
evaluation and sterilization of c()uip 
raent IS necessary In addition to this 
training of the technicians and adop 
tion of sound breeding and manage 
mental practices by the farmcis arc 
equally important 

COLLECTION OF SEIVIEN 
Preparation of the Bull 

The bull centre should have a 
schedule to prescribe days for collcc 
tions fiom each bull The usual practice 
IS to collect semen from a bull once a 
week However two or even three sue 
cessive collections may be obtained 
from the same bull Fiom young bulls 
collections may be obtained twice in a 
vscck 

Time for collection 

Semen collections should be made 
during early morning liours before 


feeding is done Collections should as 
far as possible be avoided after feeding 
or during afternoon hours Number of 
bulls are icluctant to serve on full belly 
During morning hours the bulls arc 
alert and fresh Another advantage is 
tliat if the semen is collected during 
early hours fresh lots can be used the 
very day which may raise the fertility 
rate to a certain extent 

Selection of a Teaser Cow 

It 15 necessary to have a teaser cow 
on which ilic bulls arc expected to 
mount (luring collection of semen arti 
ficially As far as possible the cow should 
be of the same breed size and colour 
This IS in view of the fact th it the bulls 
will not find difficulty in reaching the 
back of the cow after mounting due to 
the reasonable height of the breed Tea 
scr should be of medium height and 
nciUicr be too tall or short In such ex 
trcinc cases the bulls arc citlicr iclucl uit 
to mount or experience ddficulty in 
mounting The teaser cow should >e 
physically strong and docile so that she 
IS able to bear the weight of the bu 
easily during service and docs not siioi 
irritable tcmpcraiueiu vs hen she has to 
stand in the service crate for a long 
time for collection of semen from 3 
number of bulls It is better to select a 
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COW Which has done 2 to 3 calvings. 
Such cows usually have quieter tempera- 
ment. She should be free from genital 
infections so as to be safe and that even 
if by accident the bull does natural ser- 
vice he should not catch f 
She should also lie protected against 
cattle contagious diseases. A teaser cow 
““ieat shotld not he used ^ a |«t.r 
until the oestrus is over owing lo t c 
fact that cow in oestrus m.ay norniall) 
imulate the bull but there is every 
chance of his refusing to serve on aii- 
oitrus teaser cow on subsequent occa- 

me a^rVeent ealver .xs teaser until alwivit 

mvniectomised cow is recommended. 


pairing of the hooves occasionally may 
keep the feet well trimmed and levelled. 
This consequently helps to maintain the 
normal gait and tlie hull vvill he at ease 
during mounting. The iilterdigital space 
sliould always be cliccked for foreign 
iMxlies. The person leading tlie in 
should be well acquainted witli the hull 
so that he does not cause any fright 
when bull is led to the service crate. 

preparation of an Artiflclal Keccptaele 
tor collection of Semen 
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avoid excess which might get mixed 
with the ejaculation The first 7 to 
10 cm of the opening of tlie A V should 
be lightly lubricated for easy introduc 
tion of the penis If too little water is 
used and if air pressure is also not ade 
quate ejaculation will not be normal 
If the amount of ivater or pressure is 
excessive it may act as hindrance for the 
thrust resulting in no ejaculation Bulls 
vary in their likes with regard to pres 
sure in the AV Certain bulls only 
react to high temperature in A V A 
temperature abo\e 46°C may kill sperm 
in the ejaculate Bulls may refuse to 
serve if the temperature of AV is high 
Very low temperature may fail to induce 
ejaculation The \al\e should be adjust 
cd to preient escape of water and then 
air should be blown m through the 
valic to induce proper pressure The 
inflation of air should be done in such 
a way that the opening of the artificial 
vagina should close resulting in bulg 
mg out of the inner lining to form a 
cushion Insulation bag may be fixed 
on the graduated glass tube to avoid 
temperature stock This is particulaily 
required m cold season (Fig 134) 

Semen Collection Room 

A quiet place should be selected for 
semen collection A very spacious dust 
free room (12 X 15 meters) is preferred 
for semen collection The flooring 
should be in plane with the surface 


ground and hard murum should be 
spread over and is ell compressed to 
avoid dust Water should be sprinkled 
in the service shed before collection 
Concreting floor in the service shed 
should be avoided Rubber mat 
ting may be provided in the rear 
to prevent slipping It is ideal to 
fix the service crate at one end of the 
shed The crate will fix the teaser cow 
in position restricting side moseraents 
during collection 

When teaser cow is fixed properly 
and artificial vagina is ready tlie bull 
should be led to the yard and then to 
the service shed Veterinarian and the 
attendant should not use gaudy colour 
clothing as it distracts attention of the 
bull The Vetennarnn who is to collect 
semen should stand close to the right 
side of the teaser cow facing the bull 
When Uie bull is mounting it should not 
be disturbed by the operator with his 
movements The bull should only be 
permuted to mount when there is pro 
per erection of the penis Preiniture 
mounting may lead to incomplete ilirust 
and ejaculation 

When mounting occurs on full erec 
tion the penis is deflected by grasping 
tlie piepucc and directed into tlie arti 
ficial vagina Artificnl vigma should 
not be forcibly applied on erected penis 
The glans should not be touched by 
hand which in most bulls would cause 
disruption m mounting After the tlirust 
reflex A V should be w lthd^a^vn 



Fig 134 Artiflcial Vagina used for BulL 

(a) Rubber cylinder (b) Liner (c) Cone (d) Collection tube (c) Vcntll for water and air 
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Other methods for collection of semen 

1. EtECTIlO-EjACULATIOX ^[ET^OD 

The mclhod was dcviccd by Gunn 
(1936) for electrical stimulation of eja- 
culation in the ram. The method was 
further modified by Lapland and 
Cassou (1918) for use in the ''£1- They 
used a bii>olar rccul electrode. Thibauld 
cl al (1918) used a single clectrotle with 
the scries of 30 rings thereon connected 
to the potentiometer. The apparatus 
gave a ciirrciit of 50 qcles per second. 
Rowson and Murdoch (1951) further 
modified the apparatus by using two 
simple finger electrodes winch were iif 
In ihc icctum l)y a rubber 


bulls of 16 lo 19 montlis of age on .niter- 
iiatc weeks for cigiit ^\ccks by i!ie dec- 
iro-ej.nculation and the ariifici.tl \3gina 
methods. The resulting differences in 
percentage of motile. lise or abnormal 
spenn were not found to be signific-tnt. 
Howeser tlie average sperm conccnlr.t- 
tion, total number of sperm per ej.i- 
ailation. fructose and citric acid levels 
in the semen obtained by electro-cjacu- 
btion were significantly louer as com 
pared to semen collected in the artificial 
vagina. 'Ibis mctluxl is being rarciv 
used on account of the tliscmnfort i.uiv 
cd and variable reactions. 

2. Mv.x^vr.r Minton 
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Fig 135 Semen collection by massage of 
ampullae of bull 
(a) ampullae 


Injuiy to the rectum is likely to be 
caused i£ this method is used for semen 
collection too frequently 

In about 5 10 minutes of ampullai 
massage usually lesuUs in the discharge 
of semen Miller and C,\ans (1931) ob 
sersed in 100 tiials on 18 bulls that 


3 Collection on Dummy Cow or 
Manikin 

This IS prepared of strong heavy 
steel frame and covered properly with 
hard numda over which a leather is fix 
ed to give appearance of a normal cow 
An artificial vagina is fixed at suit^le 
height in the rear of the dummy The 
AV is prepared in the usual manner 
and fixed in position when collection is 
to be made Majority of the bulls do 
not show much interest in such duinmy 
cows probably since the structure is life 
less Moreover theAV cannot be fixed 
in proper direction of the penis i^en 
the bull is doing the thrust act This 
acts as a sort of obstiuction and the bulls 
lose their thrust reflex Moi cover there 
IS likelihood of mjm> to the penis if it 
IS not properly directed in the artificii 
vagina On account of the several com 
plications this method has not become 
popular 


wlicn stminal vesicles only vvcic massag 
cd they obtained seminal fluid contain 
ing epithelial cells and debris in every 
ejaculate However spermato/oa were 
present only in si\ of the tiuls While 
as h) massaging the uiiimUac the) ob 
laincil spLiniilo/oa in SI out of the 100 
trials The tpianiiiy of cjaailate obtain 
cd on massage of the vcsiculac scminalcs 
and that from the anipullai massage 
ranged from 0 5 to 23 0 ml The 
ampullar semen collected by massage 
IS likely to be contaminated with urmc 
rhcrc IS also high proportion of seminal 
vesicle secretion or it is likely to be im 
balanced m ns composition than the 
natural ejaculation As sucli the seminal 
vesicles should not be massaged 

Semen collected by the massage 
mcihotl IS likely to have low sperm con 
ccntration and high bacterial coniami 
nation than in samples collccictl with 
ilie AV (Hafez, 1968) 


Fre collection stimulation 

Studies show that stimulation of ^ 
bull pnoi to collection results in mere 
ed ejaculate volume ind percentage 
motile speimato/oa by restraining 
bull for few itmiuics beloie they 
lowed to serve in the arlifici vl '^8 
(Anderson 1945, Hellstrom 191') ’ 
more critical trial for over two , 

w nil identical tw in bulls Crombaci 
(1956) found an 100% increase m i 

number of motile spermatozoa w ^ 
the bulls were icstraincd for aboi 
minutes prior to collection 
allowing them to have a 
before obtaining the first co c . 
Kcrruish (1955) reported on Ins , 
that he obtained a conception ra 
60 8% wnli 10 bulls over a ; 

months xs compared lo that of « 
wlicii prccollccuon stimulation w^ 
ricd out 
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Trcquciicy of Semen Collccliou 

For nil pmcticnl purposes ihc maxi* 
mum collection frequency compatible 
tvitli satisfactory conception rate is of 
great economic importance. Baker ct al 
(1955*b) subjected nine bulls to study 
iKc effect of frequency of collection for 
one year after puberty tvith ejaculation 
frequencies of one, tn'o or three times 
per ts'eek and noted that there were no 
effects on the volume of semen, sperma- 
tozoal concentration, percentage of viable 
or abnormal type of spermatozoa or on 
the total spermatozoa per ejaculate. Van 
Demark (1956) sliowed that an increased 
frequency of collection combined with 
careful attention to precollection stiinu* 
lation resulted in an increased number 
of spermatozoa. He further observed 
that partial semen exhaustion test at the 
intervals of 1, 4 and 7 days indicated 
that there was a rapid replenishment of 
spermatozoal reserves during the first 
24 hours after collection and a steady 
rate thereafter upto 7 days. Bratton and 
Foote (1954) observed no effect on the 
fertilizing capacity or on conception 
rates with a schedule of coHeclioii one 
every four days or one ever)’ eight days 
over 272 days period. Two collections 
every eight days approximately gave 
60% more motile spermatozoa than 
■with the programme of one ejaadation 
every eight days with the same bulls. 
Alraquist et al (1958) observed that after 
several successive ejaculations, there is a 
fall in the numbers of ejaculated 
spermatozoa but the fall is not below 
a certain low tlircshold level. Even after 
the collection of 11 to 30 succcssite 
ejaculates the spermatozoal replacement 
was found to be completed within one 
week, Frederick (195S) reported his 
findings on identical twin bulls that 4 
collections per week compared wiUi 2 
per week reduced semen \olume and 


sexual interest although there ivas an 
S8% increase in spermatozoa production 
per week with no adverse effects on 
fertility. Hafez et al (1959) reported on 
his trials with one collection every day 
over a period of 8 months that there 
was no adverse effect on semen quality 
or fertility. 

Lagerlof (1955) in his studies on 
Incfian Zebu bulls I’ecommended that 
collection should be made once a week. 
Singh (1960) observed no significant 
difference in semen characteristics of 
Kumaimi hill bulls betrveen one and 
two ejaculates every week. Sane et al 
(1954) observed that more than trvo col- 
lections per week in Sindhi and Gir 
bulls resulted in small volume, imma- 
ture sperm in the ejaculate and decrease 
of sex desire. In the Indian draught 
breeds however, collection thrice or four 
times a ti’eek particularly during fair 
season did not affect the semen quality 
and fertility in bulls. 

FACTORS AFFECTING SEMEN 
PRODUCTION 

In a bleeding association it is essen- 
tial to maintain bulls in prime condi- 
tion. Bulls with liigh endocrine consti- 
tution will respond easily for collection 
of semen in the artificial vagina and 
the ejaculates in general show good 
promise for high fertility. The degree of 
sexual interest and ability to serve 
should not be considered as a correct 
index of fertility (Lagerlof, 1931; 
AndcKon, 1939). However, certain 
number of slow serving bulls arc known 
to produce semen of high quality result- 
ing in high conception rates. 

After sexual maturity maximum se- 
men production and reproductive capa- 
city are uaually reached by I to 7 jears 
of age and tlicn it dedines. Full sper- 
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maiogcncsis has been noted at 9 inonllis 
ol age. Testes shots' a iclatisc decrease 
in ucight after about 2 )cats of age and 
an actual gradual decrease aftet 5 years 
of age. Bulls upio 6 months of age se- 
crete more androgen per gtam of testes 
ihati older bulls (Nalbandov, 1961). 

'I he continental breeds rcacli sexual 
maturity at .m early age of about a )car 
and a half tshilc as. in the indigenous 
breeds of cattle in India the average sex- 
u.il maiuriiy in bulls is usually between 
2 to 3 >cars of age. As age advances to 
tlut of 8 to 10 )cars the indigenous 
breeds show a lesser frequenq* and libido 
comparatively. Sperm concentration 
however, is usually Jtormal until 8 
>caTS, 

ElTcci ot Transport 

Long distance irattsport of breeding 
bulls m.T> lead to increased c\crction of 
neutral sicruxls in the urine, subsc* 
qucntly followed by morphological al)- 
nornulitics in the spcnn.ilu/oa and dc* 
crease in the libido (.Mcscliaks. 1953). 
S.inc ct al (1951. 1967) observed in Gir 
and Anuiimah.d. cow tnills .ind Murrali 
ami Surli buifalu bulls tint there w.iv 
complete low tif libido in (he Gir for 
months together and decreased libido 
in Mttnah ami Stirti btdfnlo bulls after 
iranv|X)ruiion over a long distance. 
However, the circti v»as transitory and 
not of {Ktmancm n.nuic. Ilafe/ and 
Iknsadoniu (105h) found tlut the ave- 
rage semen vidumc of 22 I jicsian bnUs, 
inqM^rted fnmi four ditfcicni countries 
varied s«i(h the clim.ittc cunditiuns. 

Seasonal cXfcct 

Scaxnul *n siieii u!< grrinis 

cmulmoncxl due (•> h< uu of lUs light is 
claimeil bv .\n«lcis. n i 1‘MM ar d Mtscitr 
(P.MoV tciq^iitwcr satiuu.ti s»as 
found to be tif lew inqiojtjmc in their 


studies. In Canada, Burgess (1953) 
reported no significant monthly or sea- 
sonal dilFercnccs in conception rates. 
Schlindler (195 la) lepoited that in 
Israel conception rates were low'cst in 
September dining which period the 
lovs'cst speim concentration and surv’i- 
v.t1 rates were iccordcd. Schmidt 
(1951) repotted that day light hours 
and tctnpcratnrc could be correlated 
with cliaiiges in the semen quality anti 
also vsiili fertility. However, when the 
seasonal differences in the atmospheric 
tcinpcraiurc and d.Ty ligitt lengili arc 
small, a marked cliangc in the quality 
of semen and also on fertility cm Jje 
expected. Jolinsion and Branton (1953) 
repotted maikcd seasonal differences in 
ilic quality of semen over a pciiod of 
one year. But there were no corres- 
ponding significant diffcienccs in non* 
icturn rales. By subjecting bulls Jo 
high cnvironmcnt.ll icmperatuic ("I)* 
99M0, Cisady ct ol (1953) obtained an 
adverse effect ojt ilic quality of semen. 
No duugc In semen production or fer- 
tility w.as recorded to varying condiuoiU 
of atmospheric tempcmiurc and liuun- 
diiy (Patrick ct ol, 1959). Uib and \V.aldo 
(1952) icportcd tint the conception mic> 
on the non 1 etui it hisis were highest m 
September to November and lowest from 
Janu.aiy to April. Due to varied climi' 
lie conditions in India, it is observed 
that in hc.i\y i-ainfall ir.icts in the coa^ 
e.d arc.is (1.500 i.UOO mm), where hunu* 
diiy IS liigh (SO to 100%) during 
v>oii scavm. hrceiiing bulls sliow l.vtk v 
sex desire .uid deter iotaiiou in semen 
riualiiy. Under extreme cliuullc eon 
ditiont of summer (Lspecially «» 
ihtin Imha (I05*-ll^'l) sphere euuic 
bulls ate rntr.Hluud for the fit^t 
find it cxiitmtly diilieuU to ad*‘pt ^ 
high weather ltrm|>etaturc in 
rpicncc of whuh the summer ‘1*%* ■*% 
dctcriotatiMn of remen rjiuliiy is 
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ably noticed. In places where condu- 
cive arrangements are made for the bulls 
the semen quality is found to be normal. 

Genetic Effect 

Influence of inherited factors with re- 
gard to poor serving ability and poor 
fertility lias been reported by Lagcriof 
(1950). Lack of libido and sexual de- 
sire reported in Aberdeen Angus bulls 
by Couttie and Hunter (1955) was attri- 
buted to genetic effects but methods of 
rearing were also considered to be part- 
ly responsible. 

Effect ot Exercise 

Exercise just before collection results 
in the decline in the soluinc ot ejacu- 
late (Prabhu and Guha. 19.53). They 
obsened in their studies that hulls 
>vhich did not receive exercise shuvsed 
ail increase in the pH and .ibnornul 
sperm, whcicus, there was no difference 
In tile* quality of semen in bulls gening 
one or tno hours of exercise. .Sane c/ al 
(1951) ohscived (h,ii tegular exercise to 
bulU ciihcr in the open air paddocks 
or by use of bull exertiwr hclpcil to 
maintain the bulls In trim eunditiun. 


produced in the testes and stored in the 
epididymis, (ii) seminal plasma, ilic se- 
cretion from accessory gbncls wliich is 
mixed with the spermatozoa at tfic time 
of ejaculation. Hormones from testes 
•ind pituitary' control semen production. 
The components of semen .ind the meta- 
bolic changes have a great bc.iring on 
the dilution and preservation of semen. 

Composition of spcimatozoa 
Head 

.Mann (1951) has described the struc- 
ture of spcnn.itozoa in dctiil and st.itcd 
that die iiead portion is nuinly coni- 
{>o$cd of Deoxyribonucleic acid (DNA). 
.Xfanti (1951) re()ortcd that ribonucleic 
acid is nut fuuml in nuiure spernutoma 
but it is present in vpcrnutugumal aiul 
spciinaiucyie rells. Ilogutli (195-) ol> 
served the presence of plawn.ih/gcn (U J 
to 0.9 mg /ml. of semen) in the bull se- 
men. 1 hey shovved that one llurd of 
tlic plasnuli'gcn is found in ihe semuul 
plavnu inJlucnccs the suistsal of 

qHrruutuAM. Harirtc am! Mann < J'J/?) 
ohvcuid tlui the hpul content lit the 
rani q<inuiuroa is m*>sdy pLivuuh.gcn. 
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Table 47 


BUIX SEMEN NON-ENZVMC COMPONENTS: 

Results are averaso values tadlcato'that tbe'^nMysis was carried out 

unless otherwise 


Ammonn 

Adcnosuicinphosphaic NH2 N 

Adrenaline 

Alimnc 

Ascorbic acid 


Aspartic acid 

Uoron 

Calcium 


Carlwn dioNulc (bicnbointc) 
(ml/ 100 ml) 

Qdondc (Cl) 


Citnc aad 


Crciiine 
Creatinine 
I i^oilnoncinc 
tiuciusc 


Flat in 

Gtuumic acid 

CImciaI pliosphoi^lcliulinc 

GUcinc 

|{inuline 

Inontol 

Iron 

luetic and 
Ma.^nrnmn 
Mai 

Nutin ^.Nm^iimc atidamule; 

Niut'sC.i 


0 I 
0 1 
0 25* 

GO 
8 7* 

76 
OOD* 

171. 

31 

26. 17, 28- 
37* 

IG 


1 73- 


(3 9) 
(8 21 ) 

(21-15) 
(21 GO) 


371 

287 1, 320- 
171- 
720 
620* 

726 

806- 

3 

12 


(303-133) 

(110-203) 
(310 1130) 

(137 SIS) 
(321 002) 
(507 1000) 


trace 

510 
500 

511 
593- 
ICO* 

0 05, 1 89 
0 35 
350 
0 09* 

0 16* 

35 

35 

12 

<0 01 
0 I* 

\S 


(2ft0-770) 
(150 8/5) 

(J52 ‘H)l) 
(103 9 ^ 1 ) 
(20-872) 
(OI52 0 3lK^) 

(IIO 


(25 
(H) 
(20 50) 


(0J2I>055I) 
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Non Piotein 

756 


Total 

377 

(IIM169) 

Pantotliciiic acid 


(0.2320.166) 

Phenylalanine 

0.16* 


Phosphorus acid soluble 

33. -16 


Inorganic 

9 



17 

4 

(13-26) 

(easily hydrolysable) 

(3.G-1.G) 

lipid 

9 


total 

ss, so 


Phosphorylcholine 

trace 


Plasinalogen 

M2 


Potassium 

288 

(150-115) 


172 

(50337) 

Pyruvic acid 

4.7 


Serine 

0.13* 


Sodium 

109 

(37-201) 


258“ 

(132 370) 

Soibitol 


(1036) 

Sulpliatc 

10 

(0.023 0.152) 

Tljiaminc 

0.12x0.02* 

Utc.i 

4 


Uric atid 

2.10* 

(Od2 1 10; 

Zinc 

<02* 



2. SI 

(2 ‘.I. ) r/i) 


reproduction in farm animals 


centrifuged for 1 hour at 700 g. The 
average results of all the samples (mg/ 
100 lul.) were as follows: — 


Saiopla 

Sodium 

Potassium 

Caldum 

"Whole semen 

271 

163 

26 

Plasma 

290 

161 

28 

Centrifuged 

packed 

spermatozoa 

173 

241 

17 


They observed that the differences 
between the concentrations occurring in 
sperm cells and plasma of the same 
ejaculate are highly significant for all 
the three cations. Further the same 
authors reported that the sodium and 
chloride concentration in the seminal 
plasma progressively rises and that of 
potassium and calcium deaeases in the 
ejaculated semen during the frequent 
collections. 

EVALUATION OF SEIVIEN QUALITY 

Evaluation of semen quality is neces- 
sary for assessing the potential fertility 
of a semen sample. Examination of the 
ejaculates is carried out as per the fol- 
lowing procedure. 

Care in Handling of Semen 

The undiluted semen should not 
come in contact with cold surface of glass 
tubes. The artificial insemination equip- 
mciu like artificial vagina, liners, cones, 
insulating bag and other material sucli 
as glass conuiincrs. slides, cover slips, 
pipettes etc. should be kept in a thermo- 
statically controlled cabinet at body 
temperature. The semen samples 
should not be allowed to cool down be- 
low 25®C before dilution. 


Gross Examination of semen 
Ck)LOUR. 

Semen of the bull resembles whole 
milk in colour. Its white opaqueness is 
entirely due to tiie dense mass of sperm 
present. Varying shades of yello^v is 
considered to be due to the presence of 
riboflavin. The yellow dnge gradually 
fades on exposure to light (Brochart, 
1952). Melanin is also considered res- 
ponsible for yellowish tinge of semen 
sample (Mukherjec, 1964). 

Abnormal colour of semen denotes cer- 
tain patliological conditions of genitalia. 
Yellowish colour may indicate the pres- 
ence of pus or urine and a reddish or 
pinkish colour that of blood or degene- 
rative tissue. Ejaculates having su^ 
abnormal conditions should be dis- 
carded. 

Volume 

The volume of semen has some rela- 
tionship to the size and body weight of 
the bull, tliough it is somediing of ai' 
individual trait and even may be the 
family diaracteristic. Tomar ct 
(1965) reported a repeatability estimate 
of 0.431 for ejaculate volume in Hariana 
(Zebu) bulls. The volume may be iu- 
iluenced due to improper precoital sti- 
mulation and false mounting, which may 
result in varying amount of accessory 
gland secretion. The seminal vcsicl^» 
wliicii are tlie main accessory glands 
vary iu size in different bulls. More 
than half the portion of the ejaculate is 
from these glands. Singh et ol (lOo/) 
reported in Hariana bulls an inaeasc lU 
semen \olumc upto 6 years of age. m 
Bos-taurus bulls ma.ximum semen 
^olume was noticed at 6 years of age in 
Brown Swiss and 8 years in Friesian 
(Zuliani, 1957). Povlicenko (1964) ob- 
scr\cd the a\eragc volume of two succe^ 
sivc ejaculates as 7.(11 pih at 2 years an 



ARTIFiaAL INSEMINATION IN CATTLE 535 


12.31 ml. at 7 years in Bos-taurus. At 
younger age genetic differences in semen 
volume are not distinct, so selection of 
bulls for ejaculate volume is advisable 
after 3 years of age (Singli et al, 1967). 

Seasonal variations arc not markedly 
observed in respect of volume. First uvo 
ejaculates are nearly of equal volume 
and tiiereafter, the volume goes on de- 
creasing (Prabhu and Bhattacharya, 
1951). However, if the interval of se- 
men collection is more than 7 days, 
second ejaculate may yield comparat/i cly 
higher volume. On depletion lest when 
20 successive ejaculates were obtained 
the semen volume decreased from 4.1 
ml. in fust ejaculate to 1.1 ml. in the 
last one (Bo}d and V.wDemark, 
Frequency of collection may liasc same 
effect on ejaculate volume. B.ikcr ct at 
(1953. 1955a) icportcd ih.it there was no 
dillcicncc in cj.icul.itc vohuuc by collec- 
tion c'lilicr once, twice or three times, a 
week. Singh and Prabhu (1903) ob- 
setved significinfi)' Jnghcr loJume uith 
one collection (2 rapid c].tcul.iics) as 
comp.ucd i<» two succcjisuc coUcctiom 
and four limes (one cjacuLnioiO at 
weekly intcn.ds from ilanaiia ImlU. 
*rojn.ir rf al (lild.Sa) c)b5cr»«l no appre- 
ci.iblc ch,ingc in ihc \olumc of ejaculate 
by incre.isifjg the ficquctic>' from 7 to 
3 inlcisal lunvever, furtlicr in* 

tic.i'c in fiajucnq* t>f colUciion at ilaily 
•and at Uvo tlay intenal icdnccil tJjc 


ejaculate, where as, adult bulls may 
give 2-12 ml. The average volume of 
semen per ejaculate observed in diffe- 
rent breeds of Indian cattle is presented 
in Table 4S. 

CO.VSISTfLVCV OR DE.VSITY 

The normal bull semen may be creamy 
or milky in consistency depending upon 
the concentration of spenns as follows; 


Consistency 

Concentration of 
sperm (niiflions/ml.) 

Thick creamy 

over 2.000 

Creamy 

I,n00-2M0 

Thin creamy 

1.000-1,500 

Milky 

500-1,000 

^Vateq* 

Below 100 


111 certain pathological conditions of 
icstjs. cpjdiiJ>mjs anil accessory glantb, 
the consistency of the semen is affected. 
'J’fie semen becomes thinner, lest milky 
and watery in die initial stage of cpidi- 
dsmiiis. Lagerlof (19JI) claimed the 
ilikk viscous semen as iiidic.itise of 
cat-irrlul conJuiom of accevsory glandi. 
Jjs brucellosis when there is scmiiul 
vcsiailitif. large purulent IhJttuJi nuy 
l>c seen in the semen. 

Deinity it only a rou^h afin^nion .4nd 
is carried out nucroscopitaJly a.^unit 
the nornul h^hr whiib u conlinucd 
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Table 48 

SEMEN VOLUME PER EJACULATION (In ml) 


Breeds 

Range 

Average 

Authors 

Hariana 

060 — G20 

3 16 

ShuUi Sc Bhattacharya 




(1949) 

Hariaiia 

240 — 700 

42t±0I8 

Smgh (1960) 

Kumauni Hill 

0 30 — 4 77 

20 

ShuUa Bhattacharya 




(1949) 

Kumauni Hill 

050 — 445 

2 77±0 10 

Singh {I960) 

Sahiwal 

250 — 70 

3 50 

Kumiran (1944) 

Sahnval 

0 80 — 9 00 

3 80 

ShuUa &. Bhattacharya 




(1949) 

Sahiwal 

— 

272±0 11 

Blnttachaija S. Pribhu 

Sahiwal 



(1952) 

— 

3 99±0 39 

Bhattacharya Prabhu 

Tliarpaikar 



(1954) 

13 —67 

38 

Kumaran (1951) 


— 

3 10±0 07 

Bhattacharya S, Prabhu 




(1952) 


— 

352 + 009 

Bhattacharya & Prabhu 

Nagore 

-- 

2 84 + 0 11 

(1954) 

Bhattachar>a Sc Prabhu 




(1952) 


— 

38G±021 

Bhattadiarya 8s Prabhu 

Ongole 

Amritnnlnl 

30 —45 

20 —05 

4 1 

(1951) 

Ayyar (19 M) 

Gir 

i I 

Kumaran (1939) 

— 

5 7 + J 00 

Bhattacharya &. Prabhu 

Red Sindlu 


471±053 

(1954) 


Blnttacluiya &. Prabhu 

Judo Europein Cross 

— 

243±0 19 

(1951) 

Bhattacharya 8. Prabhu 




(1952) 

» l» „ 


3 39+ I 93 

Bhattacharya S. Prabhu 

Kiiillar 



(1951) 


3 4 J (1st ejaculate) Jvodagali (1962) 

3 47 (2nd ejaculate) , 

KluUar 


5<71±0 3G (I 

St cjiculatc) Dint (19b/) 



1 76 + 0 26 (2nd ejaculate) , 


The iiucrmccliatc stages Cor conectv 
DDD(D). 
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Table 4a 

MOTILITY SCORING OF SPERMATOZOA 


Microscopic Examination ol Semen 
MASS Activity 

When a drop o£ normal bull semen 

immediately after ".^t-cr- 

under the microscope wnliont a cover 
1 cm see a mass of swirling, pro- 

Ses’sively moving sperm. The microshde 
^iih a drop of semen is n.oun.cA 
spermod'erm maintain • 


Percentago of 
. . motile Sper- 

Orado Movement of spermatozoa nutozca 
(Approx.) 


vigo- 
\va\ cs or 


— No atliviiy 
— Movement slightly 
rous but no wav 
eddies. 

\\r^sc foim.nion with 

slight vvitirU which moves 
do\vly afioss ilic field. 

— Rapid and Vigotmts waives 

with whitl^ or etUhev 
which change vvith great 
lapldity. 

, + + + _ Exuemely rapid move- 
inenl and churmng ol 
swIiU and eddies. 


o 

+ 

+ + 

+ + + 


0. Nil 

0.5 Vcr>' weak 

1.0 Poor mostly weak and 

oscillatory 

Rapid. 

Fair, nipid and vigo- 
rous. ... 

Rapid, vigorous and 
progressive. ■ • 

Good, very rapid, ygm 
rolls and progressive 
Most vigorous, pro- 
gressive .3: active 
Very good, most vigo- 
ronv sviili progressive 
vwiiling .raivitv- 
Highly vigoionv ami 
piogievsive vsith vligin 
s.av'es and full .icns its 
Evcells-nl liighls sigu- 
rous. piogrcssisc ami 
s.jscs m all dneaions 
(tiidicv^ 


1.5 

2.0 


a.o 

3.5 


1.0 


1.5 


5.0 


Nil 

10 

20 

30 


GO 


70 


i-O 


ICO 
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scopy for the assessment oi motility o£ 
semen. 

Lascly and Bogart (1943), Swanson 
and Hennan (1944), Chang (1949) and 
Cupps cl al (1953) have shown tliat there 
is no clear evidence o£ correlation bet- 
ween initial motility and fertility. 
However, Erb et al (1950), Stone et al 
(1950) and Bishop ct al (1954) observed 
that the initial motility is moie closely 
correlated with otlier semen characteris- 
tics than witii fertility. 

Bossclaar and Spronk (1952) used a 
photoelectric cell and a counter to esti- 
mate the activity and density of semen. 
Rothschild (1948) devised an electrical 
apparatus which measures the rate of 
impedance in semen. Bisliop ct al (195!) 
found significant correlation between 
the measurements of impedance cliange 
frequency and fertility. 

The average initial motility of 
Hariana bull semen was -f 3.5 and the 
repeatability tvas 0.55 (Tomar et al, 
1965). Initial motility varies with the 
frequency of semen collection. If the in- 
terval of collection is more than one 
weak, ilic second ejaculate is better in 
initial motility. However, there was no 
dilfcrcncc in motility if collections arc 
obtained between 3 to 7 day.s interval. IE 
semen samples arc collected for succes- 
sive da)s for longer period the motility 
is reduced to a great extent (Sayed and 
Oloufa. 1957; Tomar ct al, 1968.i). On 
rapid succcssi\e collections of semen, ini- 
tial motility declines after second ejaai- 
lation (Prablui andShamia, 1953; Hafez 
and Darwish, 1956; Tomar ct nl, 1968a). 

Season h.as got some effect on the ini- 
tial motility of semen. Spring season Is 
supposed to be tJic best season for ini- 
tial motility followed by summer season 
in Zebu bulls. Humid and hot climate 
is harmful for the production of highly 


motile semen (Swanson and Herman, 
1944; Mukherjec and Bhattacharya. 
1952; Kushwaha et al, 1955; Oloufa et al, 
1959; Sen Gupta ct al, 1963; Tomar 
et al, 1966). 

Young bulls comparatively produce 
less motile semen. Initial motility in- 
creased with the age of bulls (Dimiti'iev, 
1964; Malmbcrg, 1965). Lindiey et al 
(1959) observed highly significant cor- 
relation betw'cen initial motility and age 
of the bull. 

Sperm Concentration 

The concentration of spermatozoa in 
ail ejaculate can be deterniiucd by the 
following four methods (1) Direct sperm 
count of diluted semen by the use of 
hacmocytomcter. (2) Use o( Nephdo- 
meter for compaiing the Hglit absorbing 
capacity of diluted semen ivith tliat of 
scincn wliosc concentration lias been 
cstablislied by liaemocytomeicr. (3) 
Comparison of the density of semen 
with barium sulphate or other density 
standards calibrated against a direct 
count by hacmocytomcter. (4) Com- 
parison of the cell volume of the semen 
ejaculate after centrifugation against 
a direct count by haemocylomcter. 

Procedure for Direct spcmi count 
method 

The hacmocytomcter which is used 
for red blood cell count is also used for 
sperm count. The scincn sample imme- 
diately after collection should be kept in 
a ivatcr bath maintained at 30®C. The 
semen should be drawn into the micro- 
pipette (0.1 ml. capacity) carefully npto 
the mark. The exterior of the pipciic 
should be wiped with a filter p.ipcr or 
wet cotton wool and the semen shorn 
be mixed witli 9.0 ml. of phjsiologici 
saline solution to ni.ikc the dilution 
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1:100. After iliorouglily mixing take 
I ml. of tliliUcd semen in a I ml. gra- 
duated pipette and add to 9.0 ml. of 
0.05^ Eosin solution to make the final 
dilution 1: 1000. Transfer this diluted 
semen sample to the ice chamber to kill 
the spermatozoa by cold sliock. 

More satisfactory results were reported 
by Hukeri (1969) by preparing a dilut- 
ing fluid for further dilution of semen to 
T. 1000 as follows: — 3% sodium citrate 
+ 0.1% Eosin YelJoti^ + 2 drops of com- 
mercial fonualin in 100 ml. of distilled 
water. It has been shown that this 
diluting fluid kills all the spermatozoa 
immediately and lienee facilitates imme- 
diate estimation of sperm concentration 
of the neat as well as extended and 
stored semen samples. 

Charge the hacmocytomcter with the 
diluted semen (1 : 1000) for counting the 
spermatozoa under the low poivcr. Count 
the spermatozoa in the large 0-1 squares 
of the Neubauer Iiaemocytomctcr and 
take over-all average for the Id stjuarcs 
(1 sq. mm. area). This is multiplied by 
10^ for tlic estimation of total spenn 
concentration (Figs. 136, 137). 



Fl£. I2G. Ruling ot tb^ 



Fig. 137. Counting of spermatozoa in the 
haemocytometer (small square). 


Spenn concentration initially depends 
on gonadal potentiality for spermato- 
genesis. 

Considerable aitcniion has been paid 
to the meUiods of estimating the density 
of spermatozoa. Camming (195*1) re- 
ported that there uas no change in con- 
ception rate wiili ilic concentration of 
spermatozoa, ranging from 2.5 to 
JOxIOVtnJ, though higher conccnmi- 
ttons appear to result in higher fertility. 
Erb ct al (I9j5a) found iliat variation 
in the concentration of spermatozoa 
w.as an important factor imcrlcring nith 
metabolic tests. The concentration in- 
creases as a lesult of sexu.al excitement 
etused by icstraim and false mount (Col- 
lins el nl, I9.j1; Brnnion ct al, 1952). 
H.ifs ct al (19C2) obtained significant in- 
crease in spenu output as a result of 
more preparation time, false mounts and 
intcr\al between two single ejaadates. 
Tlicrc is no s.iriation in sperm ilemity 
bctssccn the frcqtiency of semen collec- 
tion from 7 to 3 da\s iafcrsal. ffow- 
eser, it is reduced at 13 or 21 hourly 
collection (.Sasctl an<l Oloufa. 1957; 
Tomar ct al, J963a). Singh and Prabhu 
(1963) observed tJut tuo rapid coUec- 
cioiu at twice a s»cek inccrsal sicid 
higher sperm dcmiiy than a single 
ejaculation at weekly intetsaL 
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hypotonic to bull semen with a pH oE 
8.5. 

Campbell ci al (195G) sticssed that rite 

time bctMCCii prcp:iralion of the sub 
:rplc and the" making oE the smears 
shou^ld be kept constant as 5 minutes. 
The use o£ a citrate diluent as a solve.. 
Eor the stain to reduce the niimher o 
partially stained spermatozoa, selecting 
rile fielL Eor counting without avoiding 

dump oE spermatozoa and following a 

o£ W% dead spermatozoa obtained by 
ot zu /o ,'gf 4 Q 0 spermatozoa (100 

,S by “™“"S„““each oEthetwosub. 
one smear and fro , . 20.0 + 8.4 

•““'fl 6 ^^28“%. Bishop and Smiles 
i.e. 11.6 to 28. /o 

back^^gromid illumination alongwith 
L.Un srnin wherein dead spermato 
£rnno"e:ce lighthlue and the living 
ones remain invisible. 


preservation (Stone ^ 

1951; Bonadonna and 

"b.~=r-ss:= 

once ill a percentage 

succesilie ejacu second 

oE spermatozoa dcclmes alter 


5ll 

ejaculation (Sengar and Sliarma, 1965). 
Age o£ bull may not have any effect on 
percentage o£ live spermatozoa. In gen- 
eral, bulls over 3 years o£ age produce 
higher percentage o£ live spermatozoa 
(Singh et al, 1967). Tomar et al (1966) 
reported seasonal effect on live percen- 
Kige as it is lower in humid hot season. 

Percentage of Abnormal Spermatozoa 

Williams and Savage (1925) and 
LagerloE (1934) studied the semen sam- 
ples of a number of bulls and reported 
lower fertility when there were more 
than 17% abnormal spermatozoa. They 
attached great importance to the mor- 
phology of the head o£ the spermatozoa, 
the main abnormalities being either its 
abnormal shape or complete detach- 
ment. Anderson (1941) and Davis ct al 
(1940a) made similar observations. Her- 
man and Swanson (1911) claimed that 
riie presence of abnormal spermatozoa 
upto 30% was compatible with good or 
p^or feitility however, a high percen- 
tage of tari defects unaccompanied by 
abnormal heads was included m riieir 
observations. Rollinsoi. 
og infertile or stciile bulls and 11 
rile bulls used in natural 

““ “ "ss 

an incidence of =PP'^“;'”'?^,aV”luV„ 
nonnal heads, afi detached licads.^lO^ 
depressed -ndpicce^nd ^ ^ ^ 

tUity rate of 00% to oo,o j 

services per conception wa' c I 


CL.VSS.F 1 C.VTION or AO-VOR.M.VL 
Sl-tK.M.VTOZOV 
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(A) Piimaj-y abnormahties (due to 
defective spermatogenesis) pjnform 
held lapciinghead ninou head dwarf 
held giant held shoit thick head other 
abnormal shaped heads loose abnormal 
licad normal iieads with liighly coiled 
Lads double forms of head or lad 
abaxially attached middle piece ab 
nonnilitics of the form of the middle 
piece spermatozoa with pioximally 
placed protoplasmic droplets 

(li) Secondary ahnoriiiahlics {due to 
dcgencialtve c/mngei) detached nor 
mal head spermato/oa with disially 
placed piotoplasimc dioplcl spermato 
7oa with bent tad spermato/oa in which 
the gaka capms has become detached 

liloin (1918) repotted an approvi 
nnicly 3 to 20% primary abnormality 
in i study of 100 normal fertile 
bulls Secondary ibnoninlitics varied 
in the incidence He also consi 
dcred ihii the incidence of over 3% 
speniiatorna with pioxinial protoplasmic 
droplets is of some significance 
Ikshop et al (lOal) observed 61% 
IS the mean incidence of abnor 
mal speriiiaio/oa in a study of 76 bulls 
I In. tiassificaiioii of sperm almoiin dines 
iiieluded die cytopl isimc dioplcis itiach 
ed at die neck m the prim iry forms 
similar to the earlier classification des 
enbed by Lagerlof (1930) nid they did 
not include the tad dcfornmits in the 
secondary form hut classified as tertiary 
fonns riiev further reported 1 3% 

1 b‘'c and 19 5^^0 resptclively as the mean 
incidence of prninrj secoiulary and 
tertiary forms Cupps et al (19 >3) ob- 
served a high correlation betv^een per 
cenii.}C tf almormd speimito/oa iiul 
fcrtdiiy Morphuli ^icd abnoniuliiics 
( f sjK:niuto/o.i should l>c rimed out as 
there arc slcfunte s|>ermiio/ad ibiioniia 
hues asMiciiial wtlh nifertdnv Icuiiiv 
sen (191b) mom(l9IS) Hancock (lfH9) 


and Rollinson and Makinson (1949) des 
cribed wide recognised acrosome defect 
of spermatozoa of Friesian bulls Han 
cock and Rolhnsoii (1949) and Haq 
(1949) claimed that the defect of de- 
tached head was associated with steri 
lity in Guernsey bull Hancock (1955) 
dcmonsiraicd that the separation of head 
and tad of sperm occurred m caput 
epididymis Cork screw type of mid 
piece defects leported by Blom (1959; 
appears to be associated with leduced 
fertility and McKenzie (1955) by 

using electron microscope reported that 
the aciosomc cap and gilcacapitis were 
two different stiuctures Karras (1958) 
however suggested that the galcacapitis 
consisted of an innei and outer cap U 
may be emphasised hcic that gicat cate 
should be Laken in the collection, hand 
ling smearing and staining of semen to 
avoid damage lo the spermatozoa which 
may increase the percentage of abnor 
malitics Mcrcicr and Salisbury (1917) 
suggested making thin smears on dean 
slides in order to leducc the artefacts 
Hancock (1952) observed detached 
galcacipitis only in dead sperniaio/oi 
which liny be iitnbuied to teiupcniinc 
shock less evident changes m th*- 
spcniutozoa could be more easily detect 
ed wuhout staining under phase con 
irast microscope Jones (I9G2) ohsened 
thiekcnmg of mid piece anteriorly 
coiled sperm iiozoa to have hcicdiiary 
basis in Guernsey bictd Donald ant 
Hancock (1933) noticed charactcnsiic 
knobbed lie id of sperm no/oa m 

Holstein Iriesnn bulls and they 
detected due to sex. limited recessive 
gene lion ulomu (1935) obscrv 
knobbed heads of spcnnaiozoi under 
electron microscope m Iriesnn bu l 
D revius (|‘JG3) observed $piraliMt»«» w 
sjjcniuto/oa nils due to h)l>oloiuc 
media 
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lohnsixi. .iiul llmmon (1933) obscncd 
hiclicit pcrcciiiAgc of abnonnal sper- 
inalo?o.i in bill season (ambient tem- 
peraunc mavi.mnn TO.On'. minimum 
53.9°F ami vapour picssiirc M.C mm 
Hk) In Imlian Zebu bulls, Mukherjee 
and Bliaitacliaria (1952) reported sea- 
sonal changes while Tomar cl al (19G6) 
obsened no sucli abnormal variation in 
live sperm. 

On account of successive ejaculates, 
lint two rapid ejaculates generally do 
not vary in the percent-age of abnormal 

spermatozoa but further collections in 

CTcase the incidence of abnormality 
(Prabhu and Bhattacharya, 1951; H^ez 
and Darwish, 195G: Sengar and Sliama. 
loGS: Tomar cl al, 1963 b). ft has been 
v,.nrvpd that frequency of collection at 
^ft^TZ turs from Zebu bulls lower 
percentage of abnormality (Tomar 
el al, 19G8c). 

Afalmberg (19G5) observed a decrease 
in the proportion of abnormal sperms as 
the age of bull increases. 

striksverda (1951) observed 35.9% 
fertility rate in Friesian bulls with sperm 
having abaxial attachment compared to 
57 1% with normal semen. Similar ob- 
servations have been made by feja and 
Nambiar (1962) in a Red Sindhi bull. 

Salisbury and Mercier (1945) found 
that a count of 100 spermatozoa on each 
of the two slides from one ejaculate wa^ 
as reliable as the examination of 500 
spermatozoa (Fig. 138). 

New ClassUication of the Bull 
Spermlogram (Blom, 1971) - 
M.SJOR Sperm Defects (1-15) 

1. Underdeveloped 

2. Double forms 

3. Acrosome defect ('knobbed sp) 

4. Decapitated sp. defect 
(Guernsey) 


5. ‘Di.ldcm defect' (Crf 'pouch 
formation') 

6. Pear shaped head 

7. Narrow at the base 

8. zlbnormal contour 

9. Small abnormal heads 

10. Free pathological heads 

11. Coickscrcw defect 

12. Other middle piece defects 
(inch tail stnmp) 

13. Proximal droplets 

14. Pseudo-droplets 

15. Strongly folded or coiled tail 
('Dag-defect') 

Minor Spersi Defects (16-24) 

16. Narrow heads 

17. Small, normal heads 

18. Giant and short broad heads 

19. Free heads (normal) 

20. Detached aaosomal caps 
(India ink) 

21. Abaxial implantation 

22. Distal droplets 

23. Simple bent or coiled tail 

24. Terminally coiled tail 


[Figs. 139, 140, 141, 142, 143, 141, 
145, 146(a). 146(b), 147]. 



133 DiBoreat types oI Nonaal sperm 
Veads. 




Fig 142 Under dcve’oped spcnn heads. 
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Other Cells in Semen 



Other cells found in semen are me* 
dusa formations; spermiogenic cells, 
giant cells, preputial cells, leucocytes, 
erythrocytes (Fig. 148). 


Certain morphological defects of 
Spermatozoa probably of hereditary 


! ore meotiooed below: — 


A, Defects of sperm bead 



(i) Disintegration of bull sperina- 
tozoai Tins is a seminal defect cliarac- 
Cerised by \intal absence of i/itacr sper- 
matozoa obser\cd in Guernsey' brecd- 
Tbe ejaculate contains only free head 
and tails and the inuc: spermatozoj 
never exceed 5 percent. Thesccualbc* 


[6 reproduction in farm ANI^L\LS 



Fig. 147. MasnUlcatloo: X 1333. Stalniag — Eosin Nigrosln. 
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<escriptioti of the spermatozoa 

1. Normal, dead. 

2. Normal, Live. 

3. Normal, partially stained, dead. 

— 4. Narrov/ head, dead. 

5. Broad head; acrosomal abnorma- 
lity, distorted protoplasmic droplet. 
Live. 

— 6. Irregularly shaped head with dark 

spots, dead. 

7. Bound head with white spot, dead. 

8. Spindle shaped head with white 
irregular spots, dead. 

9. Dirty white coloured, narrow head 
with bright central longitudinal 
line, narrow mid piece, dead. 

— 10. Pear shaped head, Live. 

, — 11. Micro head, dead. 

; — 12. Pear shaped head with tom mid 
piece, dead. 

13. Pear shaped, micro head, dead. 

14. Short head, dead. 

: — 15. Tightly coiled tall involving mid 
piece. 

1C. Detached head, narrow at base, 
dead. 

17. Tom mid piece (exposing fibres), 
detached tail. Lave. 

18, Abaxlal attachment, dead. 


19. Broken neck, dead. 

20. Terminal tightly coiled tail. Live. 

21. Tightly coiled mid piece and tail, 
lave, 

22. Broken neck, dead. 

23. Double mid piece and tail with 
mega head. 

24. Short kinky mid piece, dead. 

25. Tom mid piece, proximal protoplas- 
mic droplet, dead. 

26. Sw'oIIcn mid piece, Live. 

K — 27. Double coiled tail. Live. 

K — 28. Head narrow at base. dead. 

29. Distorted mid piece, dead. 

30. Pro.ximal protoplasmic droplet, 

coiled tail at the tip. Live. 

K — 31. Pro-tima! protoplasmic droplet, 

partially stained, dead. 

K — 32. Detached Ga!ca capitis, proximal 
protoplasmic droplet, dead. 

33. Proximal protoplasmic droplet 

with mid piece seen running 

through, dead. 

34. Immature sperm. Live 

35. Coiled body and tad below head, 
dead. 

36. Detached round head wiih lliht 
border at apex, dead 

K — 37 Sma^i Kar shaped head %n!h l,vtit- 
cd tail, dead 
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lity but tl;c concciUralion and morpho- 
logy is normal. No detectable abnor- 
malities arc found in the testis and epidi- 
dymis (Blom, 1968). 

(iii) Tail defeclst 

Dag-defecl : This is diaracierized 
by low sperm motility and high per- 
centage of abnormal tails. The sperma- 
tozoal Iicads arc normal while die tails 
are strongly coiled or folded. This de- 
fect is seen in about ‘lO-SO per cent of 
the sperms (Blom, 1966). 

Staining of semen smears 

Williams and Sa\’agc (1925) and 
Lagerlof (1936) were the first to focus 
attention on the morphological structure 
of the spennatoma by staining iccimi- 
ques. The object iras to correhitc the 
niorjihological difTcrcncc of spermatozoa 
with a fiiowp of sires with %jr)ing locls 
of fertility. Scicral st.nining methods 
aic in use. 


8. Wash in water 

9. Counterstain 1-5 see. in mcUiy- 
Icnc-bluc. If stained too long 
with mediylcne — blue die smear 
will be decolourised. This coun- 
terstain is included in the Wil- 
liam's method, but now a da)s it 
is not used. 

Staining solutions 

Stock Fuaiscv 
Fuchsin 10 g 
Alcohol 96% 100 ml. 

Phe-nol Solution 

Liquid plicnol 10 ml. (Phenol liquc- 
factum 90%) 

Distilled water 170 ml. 

BLt’j.'iji Eosis SotmoN 
Blue cosin 1 g 
Alcohol 90% 100 ml. 
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juffereil Formal — Saline 
A drop o£ semen is added to 1 ml. o£ 
)u{rcrcd formal saline. From this miv 
lurc a wet preparation is made to study 
the morphology, aaosomc, proximal 
protoplasmic droplets, mid piece and 
tail. 

Composition 

Slock buffer solution 100 ml. 

Slock NaCl solution 150 ml. 

Commercial formalin C2.5 ml. 

Water to 500 ml. 

Stock Buffer Solution 
Na,HPO.. 2H,0 21 GS2 g ) 200 ml. 
11,0 to 500 ml. ) 

KH,PO, 22 251 g) SO ml. 

11,0 to 500 ml. ) 

Stock Sodium CtUoridc solution 
N.iCl OdO g 

H,0 to 500 ml. 

l-agcilof (lOiO) has .lUo recommend- 
id iicaied and cooled op.al blue solution 
for Maining the b.rck ground of semen 
sme.ar Bv ibis the spermatozoa arc not 
sUiinid but the cellular outline is 
tlcarly sisible. Laslcy ft <il (lfH2) used 
opil blue soluiioii ssiih Eosin as the 
luck ground it.ini in vital sLaining 
ticiimipic Eosin Nigrmin st.iin and 
Oicinu st.un .ire also commonly used. 

Ulochciulcal tesU 

I he mct.ilxiUvm of senun is picdo- 
nun mils gUtoKut as sng.’tstLd by Mann 
A coirclaUon iKunicn the mcla- 
Uihsi.i “( Hincn iml lU firtdinng 
lajwtits t* irttd to Ik: established by the 
txu.iusc studs on the icspintory 
mn5.a{iJsm and dclisdn gciusc actisitv 
t f ict:-a:n 


Hydrogcn-ion*concentration 

(pH of semen) 

The nature o£ anaerobic metabolism 
of spermatozoa leads to acid formation 
and produces variation in tlie pH o£ the 
diluent. This depends on the degree oE 
the metabolic activity, availability oE 
carbohydrate siibstiates and the buffer- 
ing capacity o£ tlie medium. The pH is 
estimated by use of the Capillator 
(BDH) with the biomothymol blue or 
bromocrysol purple indicators. Prease 
estimation is .always done by the use ot 
electro pH meter. (Table 51). 

Laiiig (1915) lecordctl low fciiility m 
bulls having initial pH above 6.7. 
Highly motile semen is acidic wlu.rc.is 
poor motility and low concciUraitDn o 
spermatozoa leads to alkaline semen. 
There was no significatu diffcicncc m 
i)H of fint and second ejaculates in 
exotic and Zebu bulls (Wussov^ am 
Schroder, 1962) but it has been found 
to increase progressively in successive 
ejaculates (Toinar ct al, 1068 a). Season 
h.is effect on initial pH in the semen o 
exotic .md Zebu bulls (Swanson and 
Ilcnnaii. 1911; Mukberjee ami libitt.y 
diarya, 1952). The pH of semen i* 
fouiiil higher in hot ami humid season 
when initial motility and sperm density 
arc comp-iraiivcly lower ('Fonxir ft a# 
1966). 

Methylene Blue Reduction Test 

Property of change of colour on addi 
lion of iiydrogen ion is widely nwi K 
biologivts in studies of cellular nuiaiK 
Umu. \Vlitn two hydrogen ions are a ‘ 
cil to methylene blue it looses the rc I 
blue colour and reduces to Icuco nuim- 
Icnc blue. 'I he raluetiiui time ta 
h) die mcthvknc blue depend* on u 
dchvdrogtin^e activity of the 
and iv .tvicvvcd bv ejtliiuling the » 
requited by a given jeiiun *arni ^ 
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Tabic 51 

pH OF semen in various BREEDS OF COW-BULLS 


Breeds 

pH (initial) 

Reference 

Haiiana 

6.7 

Tomar et al (1966) 

jBos taurus 

G.73 

Anderson (i0-t2) 


6.69 

\\''ussow and Schroder (I9G2) 

Kiiillnr 

6.3 {Cold season) 

'1 


6.4 (Wet season) 

J. Koclagali (1DC2) 


6.6 (ffot season) 

J 

Khillar 

6.1 ± 0.0.5 (Ist ejaculate) 
6.52 + 0-06 (2nd ejaculate) 

D.ini (1907) 


(Icroloiirisc mctji>lciic blue Mjluiioii 
unticr sMtuianl cojulitions of incuba- 
lion. Iliviujp cf (I'JjI) in 112 oincr- 
vaiions on 7 ij ImlU fomul .m avenge 
rciludion lime of 7.5 luinuttA nith 
scmi’H In c,:-.;vo\U plm^plutc 

buffci; .1.5 iuitnnc< in ^.nnpfc^ uit/i in- 
snljuion fnuiosc atui ii n niinuicj In t!>c 
picst-ntc of iulluicni frntiosc. Fib (t lil 
(I'UfO) .nul lliWiop ft (Iy7l) >u^.;cu 
id ih-tt the iidiuiiun (inic b diiccth 
ul.Uid lo ihi' inouliu and Aj>cnn con 
li-niMlion bul in\i:vil> in d.f {xticm 


cd a si;^mfic.uu direct rcl.uion'bip Ixt* 
uccii fruciol>di j)cr ml. of \cn\cu 
and fiTtiliiv blit not bctuceri frm* 
(o^c utiliAUion i>cr tivin^ ipcrin.no’ 
;oA and fertility; a highly iignihc.int 
direct rclationdiip ua» fuimd bcl\»ct’n 
fructohns per ml. U temen Jiuf ihc 
toiiicntration of live cpcinutunu. 
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Hyaluronidase content 

Hyaluronidasc designates a mucolytic 
enzyme or rather a group o£ enzymes and 
are found in abundance in the mamma' 
lian testis and tlie sperm. It originates 
in the seminiferous epithelium of ilie 
mature testis and is associated with the 
spermatozoa and not the seminal plasma. 
The hyaluronidasc content per sperm 
cell is highest in rabbit and bull, less 
so as in man and boar, very little in dog 
and practically nil in birds and reptiles. 
Its physiological role is still uncertain. 

Johnston and Afixner (1950) observ- 
ed that hyaluronidasc content in semen 
increases many times when incubated 
at 37®C or stored at 5*C. This increase 
parallels the decrease in sperm motility. 
Significant different levels of hyalu- 
ronidase between the bulls nras report- 
ed by Johnston ct al (19-49). Letter 
Johnston and Mixner (1950) observed 
no significant relationship between its 
content and fertility. Sallman and 
Birkcland (19-4S) indicated that the 
fertility w.is reduced after a certain 
threshold level. It is rather difiiculc to 
correlaic the h)'aluroniclasc level \vith 
fertility since the sperm concentration 
and dilution rates arc required to be 
taken into consideration. The addition 
of h>*aluronulase to the semen improv- 
ed fertility -as reported by Kurzrok et al 
(1916) and Rowlands (19-1-4), but Chang 
(1947) did not find any increase in the 
fertility. 

Resistance of spermatozoa to 

envlromnental changes 

EvrrcT or Low Ti-MeEK.\TLK£ STO.c.\ct: 

Anderson (1945) lu* reticued tlnr 
effect of low temperature storage oa 
undiluted semen and found no curreU- 
tion between ilie >urvi\al rate of undi- 
luted semen cooled jlouly to 5*C and 


the initial motility. However, Swanson 
and Herman (19-i4) have shoirn liighly 
significant linear correlation (r = 0.84) 
between the surs'ival rate of undiluted 
semen and fertility. 

Effect of High Tescperature 
Storage 

High temperature as that of is 
destructive to spermatozoa as is gener- 
ally observed in febrile conditions. 

Resistance to Cold Shock 

It is generally known that the sper- 
matozoa of all species arc affected by a 
sudden drop in temperature. Mann and 
Luttvak-Mann (1955) demonstrated that 
cold shock was cliaractcriscd by a de- 
crease in the essential adenosine triphos- 
phate (ATP) content of spermatozoa. 
Loss of intracellular protein which re- 
sults in the reduction of glycolysis and 
motility have also been reported. 
Lasicy and Bogart (1913) demonstrat- 
ed a relationship between cold sliock and 
fertility on the survival rate of 5pcm).n- 
tozoa in the diluted semen subjected to 
cold shock (cooled suddenly from 30* to 
5*C5. The effect of cold shock is mini- 
raised by cggvolk in semen diluents 
owing to the presence of lecithin in the 
cgg)'oIk (Kampschmidi et af, 1953). 
Lasley et al (1912) proposed the con- 
cqjt of resistance of speniutozoa to the 
temperature shock as an estimate of 
semen quality. In tin's expciimciii 
semen having ilie known concentration 
of spcnualoizoa s»as subjcctctl to cold 
sitock by immersing the test tube into 
ICC water fur 10 minutes aiul csti'nut- 
ing the number of »p<ruuto/(ja mr- 
vised bv live and deai.1 staining method. 
Aederwn (1915) fuse reviewed the 
effect of cooling ca diluted aid u'-'> 
diluted vcmesi. e; a/ <!e- 

mcmtraied the effect* of <i.Zd *iaa.k b/ 
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(Maule, 1962). Sodium citrate acts as a 
chelating agent which ties up calcium 
and other heavy metals and disperses the 
fat globules in the yolk in sucli a way 
that individual spermatozoa can be ol> 
served clearly under the microscope. 
This made yolk citrate diluent more 
popular and has become tJic accepted 
standard of comparison for all other 
diluents. 

ModiAcation of the yolk 
citrate diluent 

1. Quantity of Egg Yolk 

There was no elTcct on fertility when 
the yolk concentration was reduced to 
20% but widi further reduction there 
was adverse effect on fertility. There 
ts'as no significatit difference in the fer* 
lility level of the bull semen containing 
VTirying proportions of egg )oIk between 
50 per cent and 23 per cent (Almqiiivt. 
1951a; Holt. I9:»2c; Stcuart et u/. 1930). 

2. Wnou: Ecu CnuvTr. Dilu.st 
Even though the v»hole egg diluent i% 

c.'isy to j>ie])3rc, the cijaccpiitm ratei 
WfJC lo>^cr .IV toinjurtil to volk eitiair 
diluent (Dunn rt a/, t935j: Hciulrikie 
and JoHug. 19.31), Ihlj lus been j1k> 
lejMUtcd bv Milk Markriii;g Ikuid 


tioii of glucose resulted in improved 
motility and had no adverse effect on 
fertility. Ohms and ^Villclt (1938) on 
their extensive fertility trials fotmd an 
increased conception rate on firsj day 
nonreturn with glucose jolk citrate 
(67.8%) than that of )olk citrate (66.0%) 
but on second day of storage there was 
a significant reduction in fertility with 
glucose-yolk-citratc diluent (35.7%) as 
comp.ircd to )olk-citratc (01.7%). 

Kampschmidt et al (1951. 1953 b) re* 
ported the use of glucose to nutntain the 
optimum osmotic tension. pH, iiuxi- 
mum motility and survival ratings in the 
diluent consisting of one volume of egg- 
)olk added to five volumes of a mixture 
containing ) part of a 1.3% vinhum Li 
carbonate solution and t p.)rtt of 5% 
glucose solution. Similar fmdingt ucre 
noted on s(xniuto/ad survival s^idi 
variation in individual bull samples by 
Smith er af (193(). and I)iiui(ru(HiuI»s 
(1951). Willett and Ohms (1937.0 alwj 
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down oE certain amino acids in the pre- 
sence of oxygen. 

Jahnel (1954) reported agglutination 
of spermatozoa in egg yolk citrate dil- 
uent especially ^v■hen tlie yolk ■\\’as of a 
pale colour due to carotene deficiency in 
the hen’s diet. This agglutination 
varied in ejaculate of the same bull and 
occurred readily ^vith diluents of low 
pH. 

Yolk Phosphate diluent 

Phillips (1939) on his discovery made 
the first announcement of the hen's 
egg yolk as a diluting medium and from 
this time wide scale artificial insemina- 
tion programme in cattle commenced in 
the United States. Lardy and Phillips 
(1939) in their pioneer work were the 
first to describe the yolk phosphate dilu- 
tor for preserving cattle semen which 
consisted of one part of fresh yolk from 
hen's egg and one part of phosphate buf- 
fer composed of 2.0 g. of Na,HP04 
12H,0 and 0.2 g. KHiPO* per 100 ml. 
of glass distilled water and adjusted to 
a pH of 6.7-6.8. They reported satis- 
factory conception rate from diluted se- 
men preserved upto 180 hours at 5®C. 
Further field work on this w’as carried 
out by Willett el al (1940) who reported 
considerably higher over all conception 
rate of 56.6% for semen from 5 bulls 
used for insemination of 1548 cows 
during five days after collection. Dis- 
advantage of tins dilutor was tlut it was 
difliailt to observe the individual moti- 
lity of spemutozoa due to presence of 
large fat globules, otliciwisc Bishop and 
Salisbury (1955a) reported iliat phos- 
phate diluent was a very suitable dilu- 
tor for preservation of semen under aero- 
bic condiiiojis due to its depressing ac- 
tion on spermatozoal metabolism and 
high buffering capacity which main- 
lains the required pH during storage. 


There was no difference in the con- 
ception rates of semen in yoik-phosphate 
and yolk-citrate diluents {Salisbury et al, 
1941; Bratton ct al 1949; Stewart, 1950). 
Campbell .and Edwards (1955) reported 
that yolk phosphate diluent was in-com- 
patable with tlie antibiotic streptomycin 
calcium chloride salt and reduced tlie 
conception rate as compared to its pre- 
sence in yolk citrate diluent. Van Die- 
ten (1957) on his study on 7,000 first 
inseminations found the conception rate 
of 54.5% and 50.8% for yolk citrate and 
yolk phosphate diluents respectively. 
The low rate in phosphate buffer was 
due to being hypotonic as its freezing 
point depression was 0.431“C as com- 
pared to the optimum of 0.55®C and 
also due to an interaction between the 
phosphate ions and yolk. 

Yolk Citrate diluent 
Salisbury ct al (1941) were the first to 
invent tlie yolk citrate diluent which is 
universally accepted. They found better 
bull-sperm livability and good fertility 
results from the use of sodium citrate m 
place of the phosphate buffer. The dilu* 
ent consisted of equal volume of fresh 
yolk and of either a 3.6% 
or a 2.9% solution of sodium citrate 
dihydrate (Na,Cg H,0,. 2H,0). Aschaf* 
fenburg (1950) and Salisbury ct cl 
(1918) found Uiat a 2.9% citrate 
buffer was isotonic willi bull se- 
men. However, ^Iclrose and Stewart 
(1956) did not find any difference m 
conception rates with equal volume o 
cither 2.9% or 3.6% sodium citrate solu- 
tion and egg yolk. Pursley and Herman 
(1950) found no adverse effect of fluRl 
of different isotonicity of sodium atratc 
concentrations from 2.3 to 3.5% on sper 
matozoal morphology and survival, 
is not always neccssar)' to adjust tlic p 
after addition of egg yolk in the ^ 
adjusted pH of sodium citrate to 
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(Maule, 1962). Sodium citrate acts ais a 
chelating agent ivhich ties up calcium 
and other heavy metals and disperses tlie 
fat globules in the yolk in such a \vay 
that individual spermatozoa can be ob- 
served clearly under the microscope. 
This made yolk citrate diluent more 
popular and has become the accepted 
standard of comparison for all other 
diluents. 

ModiHeatiou of the ycJk 
citrate diluent 

1. Quantity of Egg Yolk 

There was no effect on fertility when 
the yolk concentration ^vas reduced to 
20% but with further reduction there 
was adverse effect on fertility. There 
was no significant difference in the fer- 
tility level of the bull semen containing 
varying proportions of egg yolk between 
50 per cent and 25 per cent (Almquist. 
1951a; Holt. 1952c; Steivart ct al, 1950). 

2. Whole Ego Citrate Diluent 

Even chough the ivhole egg diluent is 

easy to prepare, tlie conception rates 
were lower as compared to jolk citrate 
diluent (Dunn et al, 1953a; Hcndriksc 
and Joling. 1951). This has been also 
reported by Milk Afarkcting Board 
(England and Wales, 1952). 

3. Addition of Caubohydratz- 
Glucose and Fructose wmi ok 
WITHOUT Sodium Bicarbo.vatc 

S-disbuiy and Van Demark (19-15) re- 
ported that addition of glucose or of 
fructose siimul.'ued the rate of gljcoly- 
sis. esen tliough there ss-as no shoruge of 
glucose in the )olk diluent. Salisbury 
and Knodt (19^17) found no improve- 
ment in fertility with tlie addition oi 
540 mg. per 100 ml. of glucose to the 
toll, citrate diluent t«ii?i the diJutioa 
rate of 3Chv 10* spcmiaiotoa per miUt- 
liirc. Valeroni (19-lS) found that addi- 


tion of glucose resulted in improved 
motility and had no adverse effect on 
fertility. Ohms and Willett (1958) on 
their extensive fertility trials found an 
increased conception rate on first day 
non-return with glucose yolk citrate 
(67.8%) than that of yolk citrate (66.0%) 
but on second day of storage tliere was 
a significant reduction in fertility with 
glucose-yolk'citrate diluent (55.7%) as 
compared to yolk-citrate (61.7%). 

Kampschmidt et al (1951, 1953 b) re- 
ported the use of glucose to maintain the 
optimum osmotic tension, pH, maxi- 
mum motility and survival ratings in the 
diluent consisting of one volume of egg- 
yolk added to five volumes of a mixture 
containing 1 part of a 1-3% sodium bi- 
carbonate solution and 4 parts of a 5% 
glucose solution. Similar findings were 
noted on spermatozoal survival witli 
variation in individual bull samples by 
Smith ct al (1954). and Dimitropoulos 
(1954). Willett and Ohms (1957a) also 
found better results in a dilution rate of 
1;9 (J80 millions spermatozoa per ml.) 
but with high dilution rates (i.e. less 
ifian 15 million per ml.), the survival in 
yolk-glucosc-bicarbonate was lower than 
in yolk-citmtc diluent. Further they 
found that on storage for 10 days the 
pH on high dilution rate was above 7.0 
as compared to 6.81 of dilution rate of 
1 : 9. They concluded that high pH of 
the diluent stimulated the metabolism 
of spermatozoa in low concentration or 
high dilution rate. Senegacnik (1956) 
reported a vciy high over all conception 
rate with Kampschmidts’ diluent. Fcr«- 
Y-Perez (1954bl found that with a buf- 
fered saline diluent a solution of 

fniciosc Ma-s superior to glucose in pro- 
moting spermatozoal survival v«hile tlie 
reverse results %»crc obuined bv- them in 
non- buffered saiinc- Sezgia (J55o) wiiO 
concluded that fructose cgg-jolk citrate 
diluent produced Letter vublUty cf 
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spermatozoa and less lactic acid from 
the metabolism of fructose than that in 
glucose egg yolk citrate diluent Kok 
and Van Dieten (1957) on tlieir study 
involving over 16 000 inseminations did 
not find any beneficial effect on fertility 
by addition of 1 0% fructose in a dil 
uent even though spermatozoa survival 
was improved 

Addition of carbohydrates glucose 
and/or fructose has resulted an increase 
in the motility and survival of sperma 
tozoa but showed no effect on increase m 
conception rate Maintenance of the 
correct osmotic tension and electrolyte 
balance is more important with addition 
of carbohydrate tlian its utilisation bv 
the spermatozoa 

GIycine*contaimng diluents 

knoop and Krauss (1914) made the 
addition of 1 09% glycine to the yolk 
phosphate diluents and reported better 
livability of spermatozoa on storage at 
5®C as compared to yolk phosphate and 
yolk gelatine diluents Roy and Rishop 
(1951) rcconinicndcd equal volume of 
egg yolk and 1% glycine solution m 
distilled water of the egg yolk gly 
cine dilutor fui picscivation of 
bull semen at 5”C and observed slow 
decline in motility and increase of mean 
luU life of sperm ito/oa by 6 days tiiau 
m yolk curate and yolk phosphate 
diluents Baicr et al (1957) also found 
better results with egg yolk glycmc while 
as Strom (19of») found insignificantly 
higher conception rates in yolk citrate 
than in yolk glycine iCter storage for 50 
hours or more m a split sample trial m 
\olving 3 000 mscinmaiions Adler and 
Rasbccli (IOjGc) compared yolkatruc 
and glycine fructose yolk diluents used 
within 12 hours of collection on control 
led trials vmiIi 8 000 imcnimaiions and 
found conception rates of CQZ'Ja and 


66 0% respectively while as uncontrolled 
trials on 400 inseminations by yolk gly 
cine diluent for 7 days at 4*4'’C the con 
ception rate was 27 5% Glycine diluent 
even though has beneficial effect on the 
survival of spermatozoa there is no im 
provement in fertility of bull semen 
Rakes and Stallcup (1956) recorded the 
pH and found that glycine does not buf 
fer the diluted semen as compared to 
sodium citrate 

IVliik Diluents 

Kolhker, a German investigator was 
first to publish in 1856 the use of milk 
as a bull semen diluent but his work 
was not widely spread since at tliat tune 
there was little interest in prolonging 
sperm life (Thacker and Almquist 
1951) 

Whole RlUk 

Michajilov (1950) staled that boiled 
filtered milk gave higlily satisfactory re 
suits at the dilution rate of 1 
Thacker and Almquist (1953) reportc 
that III either homogenised whole nnl 
or skmi milk tlic spcim cells die in a 
day or two unless the milk was first 
heated gently foi a few niinuies 
Almquist and Thacker (1952) indimtc 
Uiat tlic heated milk gave better fer^* 
lit) results wiUi low fertility bulls com 
pared to yolk citrate diluent This was 
later confirmed for boiled milk as com 
pared to yolk phosplnte and yolk cUn c 
by Drchcr and Webb (1953), Alniqui* 
(1951) and Perkins et al (1955) I 
data presented by Salisbury (1957) on ^ ' 
summary of the fertility results s low 
ilat heated homogenised milk vviih o 
witliout antibioiics penicillin 
tomycm gave fcriility results (69 "T 
709%) almost equal to that of )o 
ainitc containing the two aniib‘on 
(67 I'e-OS ITo). 
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Skim I^Iilk 

Thacker and Almquist (1951) report- 
ed the use of pasteurised homogenised 
milk and pasteurised skim milk as bet- 
ter diluent fluids for bovine semen. 
Jacquet (1951) found 9 to 15% better 
conception rates by the use of canned 
skim milk diluent compared to egg yolk 
citrate. "Weiss (1952) reported 58.5% 
and 59.3% conception rate of first inse- 
minations of 200 and 5000 cows with egg 
yolk skim milk and egg yolk citrate 
dilutors respectively. Marion and Olson 
(1952) used reconstituted skim milk as 
a diluent and found it equally well with 
egg yolk citrate for bovine semen pre- 
servation, The findings of Almquist et 
al (1954), Kerruish (1956), Melrose 
(1956), Adler and Rasbeck (1956b) and 
Melrose et al (1958) show that heat 
treated fresh skim milk is as effective as 
yolk-citrate. However Bolton and 
Durrell (1954) suggested that the reduc- 
ed conception rate widi milk may have 
been due to die higher degree of bacte- 
rial contamination existing in milk in- 
spite of its having been heated to 96*0 
to lOO^C. Almquist et al (1934) re- 
ported the fertility results on 8399 first 
inseminations with 72 ejaculates from 8 
Holstein bulls as 67.8% for heated skim 
milk. Seacke ct al (1955) found heated 
fortified skim milk belter than tlic fresh 
milk Cor the livability of bovine sper- 
matozoa. Jaskowski (1956) made com- 
paratitc investigations on die preserva- 
tion of bull semen in egg yolk skim milk 
(1:9), egg yolk citrate, egg-) oik glucose- 
citrate and boiled skim milk. They 
found that there was no significant dif- 
ference between the diluents and 
livability of spermatozoa at 1 to 10 dilu- 
tion rate. At dilutions of 1 : SO, egg 
)olk skim milk was uiucli superior 
(5 1.5%). Hendrikse and Jolitig (1957) 
reported Uie results of the first day se- 


men as 6.2% better with the citrate 
compared to skim milk whileas the sub- 
sequent results gave better with egg yolk 
skim milk dilutor. Melrose «?/ al (1958) 
found powdered skim milk to be as 
effective as fresh skim milk diluent. 
They also have reported the increased 
efficiency of the antibiotic addition to 
skim milk diluent and also have indicat- 
ed the need for using a powder from 
a reliable source. It is apparent from 
the above that the skim milk has a pro- 
mising role as a semen diluent as the 
fertility results from the use of proper- 
ly heated skim milk are as satisfactory 
as compared to others. 

Reconstituted non-fat dry milk solids 

Melrose et nl (1958) reported lh.it 
high temperature spray dried skim milk 
used as 9% of a diluent wiili glass distill- 
ed water and streptomycin gave high 
fertility than Uiat for yolk citrate with 
streptomycin. The reconstituted skim 
milk was carefully heated at 92*C for 
10 minutes in a double boiler. The 
diluted semen was used on the first and 
second day of collection and the recon- 
stituted skim milk gave superior results 
each day. 

Effect of raw or unheated milk 
on spermatozoa 

Most of the commercial milk sam- 
ples contain substances toxic to sperma- 
tozoa. Thdckcr et al (1951) reported that 
die toxic factor or factors arc associated 
with ihe albumin fraction of milk pro- 
tein. Flipsc et al (1951) observed that 
lactenin and antisireptococcal substance 
of milk was highly toxic to spennatozoa. 
Though milk contains a vkide variety cf 
milk, cnzvmcs which may be dcstroved 
by heating. lactenin uuv be pririury fac- 
tor responsible for the toxiciiv ci un- 
heated milk. Pioteia fractions c£ milk 
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i£ heated above 80" C will release sul 
ph>dr>l groups which may act as reduc 
mg agents controlling ON)dati\c ineia 
bohsm oE spermatozoa Thackci et al 
(1951) found that 6 p lactoglobulm, a 
imlk protein fraction whicli will release 
sulph)dryl groups on heating is not to- 
xic before heating However Bo>d et 
al (1954) observed that tluoglycolic aad 
when added to pasteurised milk pioduc 
cd the same improvements in milk, as 
does heating to 92"C Similar ohserva 
tions were made by Johnson et al (1955) 
who concluded that die SH group (sul 
phydryl) of cysteine hydrochloride acts 
directly on the lactcmn of milk to lire 
vcrsibly inhibit its toxicity This 
effect IS produced by the release of SH 
groups from milk proteins by heating 
Van Dcniark (l9J2^ found that seven 
parts of commercial pasteurised skim 
milk unheated before use plus three 
parts of 2 97<} sodium curate dihydratc 
1 1 yolk, preserved spermatozoa moti 
luy better when stored at 5"C and 
yielded a slightly higher fertility as 
vicll The fertility results for the yolk 
utraiL plus penicillin and strcpioraycm 
were G8 5Vo for C81 first services with 
the skim milk plus yolk cilritc, 
penicillin and streptomycin fciti 
illy results were 70 for G71 first 
services This observation has shown 
that the small amount of yolk (a total of 
1j7c) apparently protected the sper 
roato;oa against any toNic substances in 
ilic skim milk which was unheated be- 
fore use 


Cream 

Adler and l^sbcch (IDjGb) obumed 
a conception me of b9 for tlic 2931 
first mscimnaiions by using the homo- 
genised sicnhscsl UT cxjwrt CTcain as a 
diluent, comjurcd with G3 G*c for 2370 
fust inseminations with rgg yolk titrate 


and 69 %%% for 2263 first inseminations 
with heated skim milk 

MUk Glycine and/or glycerol diluents 

riipsc and Almquist (1956) observed 
that survival of spermatozoa m equal 
volumes of heated fresh skim milk and 
05 M glycine was equal to that in yolk 
glyane and superior to that in heated 
skim milk alone Results obtained wiUi 
skim milk powder were similar 
vival rates were furtlier increased by 
adding either fructose (0 2%) or glycerol 
(5 0 %) 

Since Almquist (1957) claimed an ck 
tended fertilizing life for 
semen diluted in milk plus 10% g V 
rol, more attention has been 
the use of glycerol alone in nnlW 01 w 
and Willett (1957) reported 
reduced fertility by using glycerol i 
sUm milk ponder diluent 
with yolk curate ^Vllhams el al ( JS'l 
demonsiiaicd a highly it 

creased conception rate nitli the 
Rlyccrol diluent on tile second anu mi 

day of use Similar observations ncre 

made by O Connor and Smith J 

who obtained an increase of I i 

10 6% with the skim milk , 

diluent used on tlie second an ' 

(by after collection respectively ^ 
quisi (I9a9) cmphasiscil tliat the gj 
jol must be added after the J 

diluted imiially in milk alone has 
cooled down to j^C He reporte 
the results with this 
mcreaisc conaption rate by -*/« 
pared to milk alone 

OUicr Diluents 

Other subsunccs like Cebnn, 
salycibtc Sodium carlionue. 
dilondc. blood scrum, blootl I 
Scmuul plasma. I omato juic 
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Honey have been used as semen diluents 
by various ^s•o^ke^s. 

Semen additives 

Addition oE enzymes like mucinase. 
catalase, hyaluronidase and antistm as 
well as hormones like thyromn, estrogen, 
progesterone and vitamins like vitamin 
B ^Vitamin E have also been tried in 
femen diluents. However, extensive 

Utility trials have not been conducted 

to obtain any conclusive results. 

Commercial Diluents 

The object o£ commercial dilutors is 
to make *e buffer solution instanta- 
neously available Eor extending nem se- 
cxmt-Tiptic media containing fresh 

rXten “<lSeminau are the other 
kiiown commercial dilutors. 

nil dents fob the 

pbes^vSn of seivi^ at 

boom temfebaxdre 


Coconut Milk Extender (CALR) 

nl ^962^ advocated the use 
I'^Tnut waur asiluent Eor pieser- 
oE eocon temperature. 

^tamethod oE preparation is as Eollows: 
To 60-70 ml. oE cooled sulphanilamide 

solution add: o to „ 

Sodium citrate dihjdrate -.16 g- 

Penicillin G. Sodium 0.60 mg. 

Dihydrosueptomyem 

PolymiSn B Sulpliate 10^- 

Niitin-mycostaun soluuon 13 ^ 

Coconut ivaicr . 

Egg yolk , . oiS; 

Catalase solution 


Bring the volume to 100 ml. with dis- 
tilled water, shake well and adjust the 
pH to 7.4. The diluted semen in vials 
are stored at room temperature in the 
dark. Norman et al (1968) reported 55 to 
61% (based on pregnancy diagnosis) 
and 64.5 to 72.0% (non return) concep- 
tion rates by the use oE C.M.E, 

UUni Variable Temperature 
diluent (LV.T.) 

Van Demark and Sharma (1957) de- 
monstrated a possible method o£ storage 
oE semen at room temperature. This 
diluent consisted o£ 20.0 g. o£ sodium 
citrate dihydrate, 2.1 g. sodium bimr- 
bonate. 0.4 g. potassium chloride, 3.0 g. 
glucose and 3.0 g. sulphanilamide in 1 
litre o£ distilled water. Carbon dioxide 
gas is passed through the solution until 
Ihe pH reaches to 6.3. Then strep^ 
mycin 1000 g. and peniallm 1000 I.U. 
per ml. were added together eSg 
volk (final concentration o£ yolk 107o). 
The diluted semen is then stored in 1 
nil. ampoules at room temperature. 
Conception rate oE 75.7% was reported 
in preliminary trials with semen stored 
at room temperature upto 7 days com- 
pared with 66.9% by using semen dilut- 
in egg yolk citrate and stored upto 
3 days at 5"C. Van Demark and Bartlett 
(1958) suggested higher leveU o£ glucose 
and t^g-yulk together with the addition 
oE cntalase and storage at 40 t- 


Dse of Dyes in IdentUyiug semen 
Special dyes are added to the diluted 
semen to reduce errors in '“"dlin • 
Philips (1915) was 
svrong semen samples being i 
artificial insemination pmciicc and ^ 
nested the use o£ breed mentilyin, d o 
tor presenting melt tspo ‘ ' 

reconunetidcd neutral ted and S.~a.i ID 
as colour additises in the ut.uteu semen. 
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Almquist (1946) demonstrated that coal 
tar dyes o£ the red green, purple and 
brotui colours \vhich are used as colour 
adduces £or food could also be added 
in egg yolk diluents He observed that 
there i\as no decrease in the sperm hva 
bility on storage at 5°C for 10 days lur 
thcr he reported that there ivas no signi 
ficant difference in the feitility rates of 
the semen sample with or without dye 
additives 

BACTERIA IN SEMEN 

Semen ejaculates which are complete 
ly bacteria free can not be collected in 
routine collection from bulls The 
knowledge of microbiology of semen is 
csscnual because of (a) the possible 
transmission of disease causing orga 
nisnis via semen to many fcnnlcs (b) 
the possible direct or indirect effect of 
the infection on sperm iio/oa causing re 
duced ability to fertilize ova and (c) the 
afTiniiy of bacteria for vital substances 
resulting in decreased lu ability of sior 
cd spermatozoa 

llozsa (1950) claimed that the semen 
collected at regular intervals fiom 8 
healthy bulls contained an average of 
80 000 baclcm/iiil range being 230 
100 000 There arc conllicling reports 
about the effect of bacterial contaimna 
non on fertility Bush et al (1950) ob- 
served a coiTLlation bciv>ccn count of 
diluted semen and fertility The main 
bacitnal species reported v\crc corync- 
baciLnum pyogenes Pseudomonas and 
MiCTOcocct Alnuimst et al (1919) 
Hakkcstccjjt (1919) and Pnnee et al 
(1919) hovsever could not hnd a rcla 
iionship between culicr the number of 
types of bacteria in semen and iis ler 
ulity They dcmousintcd the presence 
of Pseudomonas leru^inosa m the sciiicii 
of boili high and low fcmliiy hulls Flic 
above invcsnganoui were mainly con 


cemed witli bacteiia generally consider 
cd as contaminants However it is dan 
geious to use semen with high bacte 
rial count 

There is enough evidence of patho 
genic organisms viz Vibnofoetus 
Leptospira PPLO and Trichomonas 
wrhich cause spread of disease via semen 
Investigation of aboitions due to Vibrio- 
foetus infection revealed that the bulls 
were the mam source of infection re 
suiting m low^ conception rates m the 
herd Joyner and Millar (1952) drew 
attention to the spread of Tncliomonas 
foetus infection through Artificial Insc 
mination by infected semen TePunga 
and Bishop (1953) Bryan (1955j and 
Fennestad and Borg Petersen (1958) rc 
ported that picsencc of Leptospira in 
bull semen was associated with abor 
tions Although Plcuro pneumonia like 
(PPLO) oiganisms have been demon 
siratcd by Edward et al (1917) in bull 

semen Albcrtsen (1955) detected PPLO 

m 85% of 85 semen samples and Bakos 
el al (1959) in 10 semen samples out of 
20 fertile and m 1 1 out of 25 low fertile 
bulls They arc of tlic opinion that 
PPLO did not cause genital disease 
Hancock and Kelly (1918) reported the 
presence of C pyogenes oi'gamsm m Uic 
semen of 25 bulls (out of 70 bulls) t\a 
inmed They considered that tins orga 
nism frequently harbours wiUiin the 
urethra or highiip m the genital tract. 
Bulls excreting C pyogenes siiould be 
with held from service 

Control of bacterial Infection In 
semen 

It 1 $ possible lo control the contami 
nants iii Uic scnitn by adding the sub- 
stances whidi arc liamiless or even bene* 
fiaal to the spernutozoa and must aim 
have bacteriostatic and bacteriocidal 
action Substances having these propc^ 
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ties are chemo-tlierapeutic compounds 
and the antibiotics. 

Chemotherapeutic Compounds 

Chemotherapeutic agents have been 
extensively tried to combat against bac- 
terial contaminants in the semen sam- 
ples. Ho^vever, no beneficial results 
have been accrued to reduce bacterial 
toxicity and prolong sperm life. 

Antibiotics 

It is recommended that the addition 
of 500 to 1000 i.u. of penicillin G so- 
dium (crystalline) and 500 to 1000 
micrograms Dihydro streptomycin sul- 
phate/ml. of diluted semen is effective 
to control the bacterial contamination. 

Antibiotics of oxytetracydine group, 
chlorotetracydine and Chloromycetin, 
neomycin and polymyxins have also 
been tried for controlling bacterial con- 
tamination in the diluted semen with 
varying results. 

It is highly advisable to use antibio- 
tics to guard against bacterial contami- 
nants in the semen extenders as a rou- 
tine practice. However, one has to 
guard against bulls of low fertility as 
they might give deceptive picture by 
showing slightly higher fertility and 
their semen preserved for longer dura- 
tion. 

JiUaimum Number ot spenaatozca 
per insemination 

The minimum number of spermato- 
zoa required per insemination to obtain 
an optimum fertility rate, is 5 to 10 mil- 
lion motile cells from bulls of knouTi 
fertility (Salisbury et al, 1945: Bratton 

al, 1954). 

Dilution Bate 

Salisbury (1916a) claimed that with 


yolk citrate at the dilution rate upto 
1: 100, no adverse effect on fertility was 
observed. Melrose (1952b) observed 
similar results even when the semen was 
used upto 3 days after collection. How- 
ever, he reported that there was dedine 
in conception rate from 1st to 3rd day 
of all dilution rates even with the addi- 
tion of streptomydn. Bonadonna 
(1950a) obtained an improved concep- 
tion rate at the dilution rate of 1 : 20. 
Salisbury and Bratton (1948) reported 
that there "was progressive decrease in 
fertility when egg yolk dtrate as diluent 
was used at the higher dilution rate over 
1: 100. Willett (1950) suggested that the 
threshold dilution level may vary bet- 
ween bulls, in some as low as 1 : 80 but 
in genera) in the dilution rate above 
1; 100 level, the dedine in fertility bore 
a airvilinear relationship in the num- 
ber of spermatozoa inseminated. He 
further observed with the decrease in 
number of spermatozoa that there was 
0.5% reduction in conception rate for 
each million fewer spermatozoa until 
below 6 million per insemination. The 
conception rale further abruptly dedin- 
ed from 2 to 6%, per million decrease 
in spermatozoa. Rottensten and Ander- 
son (1956) used dilution rates from 1 : 15 
to 1;47 and found that the number of 
spermatozoa inseminated did not affect 
the conception rate but the length of 
storage of semen had adverse effect. 
Bratton al (19543) reported a relation- 
ship between the number of motile 
spermatozoa per insemination and con- 
ception rate. They observed 79.9% 
conception rate with 93 million motile 
spermatozoa and conception rate was 
significandy lowered to 66-7% when 
there were 4.7 million motile jpermato- 
zoa (Le. at the dilution ram of 1 : 2COJ- 
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Cooliug: of Semen 

Cooling of semen is done to prolong 
the viability and fertilizing capacity of 
the spermatozoa by reducing the mem- 
bolic activity to a minimum. Rapid 
cooling of diluted semen adversely 
affects the motility of spermatozoa. 
Foote and Bratton (1949) observed in a 
study of split sample involving cooling 
from 30 to S^C over 75 minutes obtain- 
ed a significantly higher conception rate 
and motility rating with the semen 
diluted 1 : 4 in yolk citrate plus sulpha- 
nilamide Several ^vorkers prefer to do 
the initial dilution as recommended by 
Anderson (1945) at SO^C. 

The practice of diluting the semen 
wholly or partially prior to cooling has 
almost been universally adopted. The 
diluted semen vials are ivrapped with 
cotton 'svool and placed in a beaker con- 
taining water which is transferred to tlic 
refrigerator for further cooling to 5'’C 

Transport of Semen 

It is generally observed that the mo- 
tility of the spermatozoa is adversely 
affected if the semen sample is subject- 
ed to vigorous agitation. Bretschneidar 
(1936) observed that vigorous shaking of 
the bull semen for about 3 minutes des- 
tro>ed its motility. Mann (1945a) re- 
ported that when semen sample is vigo- 
rously shaken in the presence of air, the 
cytochrome enzyme within the sperma- 
tozoan was oxidised. It is therefore ad- 
visable to fill up the tubes completely 
with semen sample in order to avoid 
any air space. Prince and Almquist 
(1918) and VanDemark ct al (1949) re- 
ported the detrimental effect on moti- 
lity of semen stored in partially filled 
tubes and attributed die cause to 
increased availability of oxygen to the 
spermatozoa, especially in transit when 


the tubes are shaken. Dunn and Welker 
(1957) observed no differences in' con- 
ception rate in semen transported 
either in glass or plastic containers and 
suggested on their investigations cover- 
ing 23000 first inseminations that plastic 
containers could ^ be used safely. Sane 
et al (1954) reported on their experience 
at the A.I. Centre Poona, that the effect 
of agitation was. markedly observed on 
transport of semen to long distances by 
bus Within about six hours the motility 
dropped from +5 to +3 on its delivery 
at the A.I. Sub-centres.-The addition of 
liquid paraffin on the top of the diluted 
semen did not materially alter and not 
much difference w'as observed betv\?een 
those with" or without' addition- of 
liquid paraffin. Nirmale ( 1976 ) ■’report- 
ed that the transport of diluted semen 
in Poona type (wooden) shipper wm 
better than the Bangalore type (metal), 
as the agitational effecuon seminal a- 
tributes was minimal. He further stat- 
ed that transport of semen in srnall dose 
vials (1.3 ml.) was beneficial as it almost 
maintained similar values ^for idl „ a. 
seminal attributes * 'studied ^during 
transport from 25/to'475 km, cpmEareti 
to those in the stored (small dps^ via s. 

Mctiiods of Sejxen Transport 


Bull semen can be transported to 
off distances by road, sea or air. 
procedure for packing and transpor 
as follows; . - - . . 

1. After collection of^ semen, it ^ 

examined for quality and 
diluted ^nd stored under rc g 
ration at -- . ' 

2. Quantitv of semen to'bc 
ported should be put .in a s e 
vial from the bulk sample, 
vial should be filled- m , 
pletely upto the brim and i 
with rubber or plastic cor'- 
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proper lable should be fixed on long distances, the shipper should be 
the vial widr name, number of sturdy and well insulated (5°C + 1"C1 


Sire and date of semen collection. 
. Since lables may give ivay, mark- 
ing may be- done >yith coloured 
glass pencil in ^addition. 

3. The vial may be wrapped with 
cotton tvool and placed in an- 
other bigger test lube. The cot- 
' ton wool not only acts as insulat- 
' ihg substaride but also prevents 
agitation due to shocks in transiL 
This has reduced the' breakage of 
sexnenMvial^i.tp a considerable 
. extent - - ' -’H <<■ ' ' t 

” ^ 4. The ''thermos llask 'in Which 'the 
'vials' are to'be'placed Should be 

■ ■’ deanfe'd prbp'crly.'A pkd of eottOn 

wool sKouIa' be. placed inside at 
the* bottom 6T the 'flask,’ ' ,SmaU 
■ ice cubes. should be ^ed in and 
' . the’'teh.^tubW ddnhiinlng semfeh 
■' ‘ should be 'properly' fixed' inside m 

’■ ’ betwWh. the 'ice 'cubes dnd'- pad 
Y ‘of cotton. Wool may .also’ be plac- 
• •''' ‘ ed oh' the, top and then thV cork 
lid should 'be fixed 'tighdy. The 
’ ^ '' outer metal cap 'of 'tlie 'flask may 

■ " ' then be fixed. '' '• 

I . ' 'i .'ji 'f' 

The thermos mpy,fthen be placed 
i ^ , ^ in a seraen’shipp.er.and the pack- 
. pge is properly labelled outside. 

The object of such a ' contrivance is 
to maintain -the inner temperature ‘of 
the flask between' 0*C to 5®C. This is 
however' dependant on the air tempera- 
ture and the'Trequency with which the 
thermos flask is opened from time to 
time. Care should be taken that the 
temperature does not rise’ above 5®C by 
putting suflictent ice in-' thermos flask. 

Semen .shippers 

Under I tropical conditions where 
semen .is required to be transported for 


hfany containers have been devised in 
India but the foUoiwng few are found 
to be comparatively better. 

Poona Container 

The dimensions of the container are 
L-20 cm. X W-20 cm. x H-30 cm. and 
is prepared out of strong teak wood. 
There is locking arrangement, handle 
on the top and also on bath sides. Inside 
it is lined on all four sides, top and bot- 
tom with 2.5 -cm. thick foam rubber. 
The container can hold a three pint 
thermos flask. Yhe total weight of the 
container together with the flask is 
5 kg. The container is very sturdy and 
breakage of the, flasks is hardly 'any. It 
is suitable for transport by all modes 
XFig. I49a). 

Container 

This' consists of ah outer allumimum 
vessel with a handle. The inside of the 
vessel is lined i«th sponge rubber 
1.25 cm.' thick. Together with the 
'thermosflask' placed inside, the weight 
of the container is about 2.25 kg. This 
is only suitable for a courier (Fig. UOb). 

, Mathura Container 

A piece of felt is rolled in between 
the glass flasks and the metal case of the 
thermos flask. Foam rubber 0.6 cm. 
thick is put inside the glass flask. The 
iheiTOOs flask is then dosed carefully 
with a cork and plastic cap. The idiole 
material is endosed in a casing of foam 
rubber material. The weight of this 
container is less than 2.25 kg. Vue to 
its spcdCc construction it wiibstands 
rough Iiandling. 

r.V,RJ. CONTALVtR 

This consists of a double walled cop- 
per on with a space la the ceairc for 
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the semen vial The can is filled with 
ivater corked and frozen The vial con 
taming semen which is wrapped in cot 
ton wool IS then placed m the central 
opening of the can which in turn is 
^vrapped in a thick felt At the top and 
bottom of the metal can felt padding 
IS provided with The whole znatenal 
IS placed in an insulated canvass or re 
xme bag The container weighs 4 5 kg 
This container is useful for short dura 
tion and quick transport 

INSEMINATION TECHNIQUE 

In the mass scale breeding programme 
insemination technique is an irapor 
tant procedure for obtaining high con 
cepiion rale with quality semen from 
progeny tested sires The technique en 
tails deposition of the semen in the cer 
vix of a cow at appropriate time during 
the later part of the heat period in order 
to give best chance for the viable sper 
matozoa to meet the ovum for success 
ful fertilization 

Tor actual insenunation a 2 ml plas- 
tic or glass syringe attached with rubber 
connection to a 40 0 cm. glass pipette 
having an outside diameter of 6 mm 
nnd inside diameter of 1 mra is used 
The inseminating pipettes in sufficient 
numbers should be sterilised in instru 
ment steriliser dried and individually 
wrapped with piper and again sterilis- 
ed m hot air oven It is then packed 
in sterilised stainless steel containers 
Sinulirly s>Tinges and rubber connec 
lions should also be sterilized and stock 
cd Unused pipettes are required to be 
rcstenlised 

Diluted semen from 0 8 to I 2 ml 
dose IS sucked into the pipette The 
cow to be inseminated should be well 
secured The Veterinarian should dean 
the vulval area with dr> cotton dilate 


the lips and insert the pipette into the 
vagina The semen should then be lead 
to the midcervix and then pipette is 
slowly withdrawn Care should be taken 
while mtroduang the pipette in the 
vaginal passage so that it does not enter 
the suburethral diverticulum or enter 
the urethra due to forceful introduction 
Introduction in the blind pouch may 
give a deceptive feel This is usually 
expenenced with new inseminators 

Speculum method 

With the speculum method it is pos- 
sible to dilate the vagina locate tlie cer 
vix and introduce the pipette into the 
cervix for deposition of semen A very 
great care is necessary in sterilizing the 
speculums and it goes difficult if mass 
scale inseminations have to be done 
Number of speculums of various sizes 
are necessary and it is usually found 
difficult to have them effectively stenhz 
cd during the field work Various types 
of speculums are used for dilatation of 
vagina in the cow Plastic ones with 
built in light are preferred but these 
can not be stenlized satisfactorily The 
Poisson type round tubular, stainless 
steel one available m different sizes is 
also useful but introduction of such a 
type into the vaginal passage is found 
to be difficult owing to round opening 
of the Up measuring about 5 cm 
in diameter Full dilatation of the 
vagina with tius type is not pos- 
sible The cervix however can be I'cU 
located The jaw type tapering metal 
speculum can be introduced willi ease 
and on insertion it is possible to dilate 
tlie vagina This type of speculum i^ 
popularly used 

The cow to be inseminated should be 
well secured since she is likely to stnig 
gle during introduction of the specu 
lum The tail should be properly sccur 
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cd on one side. A sterilised speculum is 
lubricated preferably with liquid para* 
flin. The operator on dilating the vuh 
var lips introduces the speculum into 
the vaginal passage and on dilatation 
locates the cervix by means of the head 
light torch. Insemination pipette con- 
taining 0.8 to 1.2 ml. of diluted semen 
is then introduced through the vaginal 
passage and inserted half way into the 
cervix ivhcrc semen is s)Tingcd. The 
pipette and the speculum arc then 
witlidrawn. Gire should be taken to 
avoid any injury to the vaginal ivalls due 
to manupulation of the speculum. 

RecUHvaginal or cervical ilzatlon 
mciliod 

This method is easy for operation and 
is widely used in practice all over the 
uorld. It is possible by this nic(ho<l to 
carry out intni uterine inseminations 
which is not possible by ilie speculum 
method. Tlic technique is as under: 

I. The operator should Mc.ir pro- 
tective doihiug viL rubber 
gloves. Aiuock ami guinboois 


and back raked if necessary tak- 
ing care tliac the ballooning is 
not caused by outside air rushing 
into the rectum or by irritation 
due to hand manipulation. 

7. The operator should then try to 
locate the cervix and palpate the 
entire genitalia. Utmost circ 
however, should be taken that the 
pressure induced on palpation 
docs not lead to rupture of ilic 
Graafian follicle. The operator 
should roll tlic uterus and pal- 
pate both the Iioms thoroughly 
from apc-x to ccrvi.v to make sure 
that there is no early pregnancy. 
In adult cows it is quite likely 
to find d'lspaniy of horns. Cer- 
tain amount of flucciution due 
to oestrus discluirgc and lurgidity 
can also be felt. The sire of cer- 
vix will vary to a great evtene 
and is dependant on the number 
of previous calvings. In milch 
breeds like Gir. Sindln and 
Sahiwal under ludi.in (onduiorM. 
after calvings the cervix ji 
iiinii-x a \crv larje si^o and it 
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further substantiated by the fact Site of Deposition 
that cervical inseminations have Difficulty is usually experienced in 
given higher conception rates inseminating heifers since the insertion 
than deposition of semen in other of pipette in the cervix is not easy. Tms 
part o£ the genitalia. This may difficulty is particularly experienced in 
be due to the fact that cervical small statured heifers and hilly rattle 
mucus arrests the possibility of where conception rate by artificial 
ascending infection. insemination is low. 

In rare instances cows may repeat to olds and Seath (1954) experienced 
service in early pregnant^ (gestational considerable difficulty in penetrating 
oestrus) If proper diagnosis is not made, the cervix in heifers for insemination in 
the mid cervical insemination may save 11.7% of 1711 heifers resulting in the 
such cases from likely abortions since conception rate of 54% only. Simuar 
the pipette is not inserted in the uterine observations tvere made in non-desOTpt 
cavity. 1 i heifers by Sane et al (1954). Salisbury 

and VanDemark (1951) ^reported con 
Quantity’ or Semen per Insemination ception rates of 64%, 65% and 64.a/o 
One ml of diluted semen is usually with inseminations done at the cervix, 
used per insemination by rectovaginal uterine body and uterine horn ^ 
method and in general it is found to lively. Pounden et al (1947) . 

gi\c satisfactory results. Olds rt fll (1953) possibility of developing endometn^ 
obsened no significant difference in the to intrauterine 

conception rates with eitlicr 0.25, 0.5, Rowson ct al (1953) demonstrate 
1.0 or 2.0 ml. dose of diluted semen endometritis may result 
containing 21 million or 16 million ence witli tlie uterus during its 
spermatozoa per ml. Similar observa- phase of tlie ocstrous cycle. 
lions were reported by Lasley and dons during luteal phase may ther 
Bogart (1913) follo^ving tlic use of either prove harmful. It appears 
0.5 ml. or 1.0 ml. of scracn of cither available evidence tliat there is cc 
diluted or undiluted. . amount of risk involved in intrau 
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inseminations and as such Uie popular 
view held is in favour of midcervical 
insemination. In order that the techni- 
cian should acquire necessary skill in 
inseminating at the mideervix, training 
should be given at the abattoir by using 
solutions containing dyes. A beginner 
may pass the catheter in tlic slidlow 
posterior portion close to os and if in- 
semination is done at this site, it is as 
good as vaginal insemination. 


clinically. It is advisable that tiic slock 
should be checked carefully for Iicats 
before they arc let out from the stables 
during morning hours. It should be ob- 
scrv’cd while in tlic paddocks wiili a 
teaser or breeding bull. Rcchccking 
during afternoon and evening Iiours is 
necessary'. 

2. Crystallisation pattern of cervical 
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considerable importance in the econo- 
mics of livestock production. 

Trimberger and Davis (1943) from 
their studies on 295 dairy coivs and 
heifers inseminated at various stages of 
oestrus observed the following concep- 
tion rates from single inseminations. 


Beginning of heat 

44% 

Middle of heat 

82.5% 

End of heat 

75% 

6 hours after heat 

62.5% 

12 hours after heat 

28% 

24 hours after heat 

\Z% 

36 hours after heat 

CO 

48 hours after heat 

nil 

On cridcal studies 

in determining 


ovulation through rectal palpation of 
tlie ovaries every two hours, Trimberger 
(1948) recorded his observations related 
to conception rate, as under: 



Insemination time 
interval 

Conceptioj 

rate 

1. 

More than 24 hours 



before ovulation ... 

53% 


6 — 21 hours before 



ovulation 

79% 

3. 

6 hours or less be- 



fore ovulation 

57% 

4. 

12 hours or less after 



ovulation 

32% 


There is wide range in the heat 
period of cows from 3-28 hours, average 
being 18 hours. Individual variation 
with regard to the length of oestrus have 
been observed depending on the genetic 
factors, environmental conditions and 
plane of nutrition. Proximity of bull 
also has certain influence on Uic dura- 


tion of oestrus. Majority of the cows will 
show normal heat periods during natu- 
ral breeding season than in other sea- 
sons of the year when the duration of 
oestrus is comparatively shorter. 

Question arises whether more than 
one insemination is advisable during 
one heat period. In good herds with 
normal fertility this is not necessary. 
Repeated inseminations in the same 
oestrus period may show some promise 
only in sudi cotvs tvhich have prolong 
ed duration of oestrus. For mass scale 
application of insemination programme 
this is neither possible nor economical. 

Cows showing abnormal type of 
oestrus discharge should not e 
inseminated. Post oestrus bleeding ts 
observed in Uie continental breeds 
and diis is of rare occurrence m 
the Indian breeds of cows. 
and Rasbech (1951) inseminated 243 
cows in the haemon'liagic pcrio 
about 48 hours after the end of heat ro- 
suiting in the conception of 87 cows 
(29.69%). This low conception rate is 
believed to be due to either delayc ovu 
lation or senile ovum. 

Cows detected in heat during morn- 
ing hours should be inseminated dunng 
afternoon hours on the same day- T ose 
coming on heat during afternoon or le 
evening hours should be inseminate 
next morning. Such a practice results m 
fairly good conception rate. 

Dyrendahl (1945) and Schlindlcr et al 
(1957) studied die effect of suspending 
inseminations on Sundays and holidajs 
on die overall conception and it 'vas 
estimated that by not carrying the insc 
minations on Sunday and postponing 
them over to Monday resulted in a ne 
drop of S.0% conception rate during 
season. 
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Effect of handling the cow during 
insemination 

Any condition such as excitement 
which is likely to lead to the release o£ 
adrenalin may inhibit sperm travel with- 
in lire genital tract (VanDemark and 
Hays, 1955). Pounden and Firebaugh 
(1956) found lower conception rate in 
cows \s'hicli were cither completely 
quiet or highly nenous. 

Optimum time for insemination 
after calving 

After jiarturition it takes about two 
montlis time for complete imulutioii of 
the uterus. If licais arc c.xprcsicd dur- 
ing tlic period it results in lower con- 
ception rate. 


ly to give higher conception rates espe- 
cially in cows in which llicrc is delayed 
ovulation, since tlicir survival in the 
uterine tract is longer as compared to 
spermatozoa from bulls of low fertility. 

One should not refrain from insemi- 
nating cosvs having irregular ocstrous 
cycles, just on the grounds that it low- 
ers overall conception rate. There is 
every chance of few of tficm conceiving 
to the service and as sucli insemination 
should not he refused unless othcnvisc 
one is ccTUin aixmt some pathological 
condition. Very Hlilc can be done for 
eases of hormonal imbalance. 

BEST TDIE FOB SEBVICE TO 
OBTAIN IMAXEIIUM FEBTlLirY IN 
DOMESTIC iVNEVIALS 
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mal oestrus the spermatozoa can remain 
\iable m tlie uteius until ovulation In 
tire continental animals it is reported 
that during spring and summer the 
oestrus periods are o£ a longer duration 
Under such conditions, i£ service occurs 
early during the oestrus, spermatozoa 
may not remain viable until ovulation 
The real difficulty is tlierefore faced if 
breeding is by artificnl insemination 
alone In the controlled herds higher fer 
tility rate is claimed ivhen tlie bull is 
running free with the herd as compared 
to conception rates obtained by service 
through artificnl insemination 

IVTare 

In the male higher fertility rates arc 
obtained when mating occurs about 24 
hours before the end of the oestrus 
Natural service or insemination pei 
formed after the end of oestrus results 
in very poor conception rate The dura 
tion of oestrus m the marc is very van 
able and as such unless a teaser is shown 
dcicaion goes difficult It is therefore 
advisable that the mare should be shown 
to the teaser c\ery day If the oestrus is 
long more than one service would be 
necessary to ensure lliat the mare is 
coiered within 18 to 72 hours 


oestrus There is erery chance o£ poor 
conception rates in the absence o£ pro 
per diagnosis as insemination may be 
too early or too late 

Sow 

The duration o£ heat m sows is on an 
average for 2 to 3 days and high fertility 
rates are claimed for services that oc 
cur before the middle of oestrus The 
fertility in the sow is on the decline after 
the middle of oestrus and less number 
of ova are fertilized by mating after mid 
oestrus It is usually tlie practice to do 
matings twice during the oestrous 
period 6rst at about 12 hours and the 
second between 32 to 36 hours fiom the 
onset of oestrus This results m the 
fertilization of maximum number ot 
ova 

Bitch 

In the bitch higher conception rates 
arc claimed if services occur during 
early part of oestrus On cessation o 
bleeding at the end of proestrus perio 
when the bitch first becomes recep- 
tive to the male and if service occurs a 
this time. It results in high fertility ra e 
Fertility declines rapidly from 5th ay 
onwards from the onset of oestrus 


Ewe 

In ewes high fertility results if the 
services occur during the latter half of 
the oestrous period When ram ts run 
ning free wiili the herd and seasonal 
conditions are conducive, high fertility 
is usually claimed due to sen. ices in the 
second half of the oestrous penod On 
free range there is also a chance of rc 
peated services occurring during the 
same period and as such most of the 
services are placed close to ovulation It 
goes difficult with breeding by Artificial 
Insemination to judge the exact stage of 


In cats, high fertility « 
hen mating occurs between oth 
th day after the onset of oestrus 

recording system in a I- 

Systematic recording in the Ariificw^ 
nsemmation organisation can 
\er emphasized All the inform 
vailable at the Arlifiaal 
irganisation should be arranged , 

in order that this can readily be . 
Jy proper record i-ccping it is P° 
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1. The data regarding coUcction, 
evaluation and prcsen'alion of 
semen. 

2. Pregnancy results obtained witli 
semen from different bulls. 

3. Individual females inseminated 
and the different operations 
carried on each of them together 
rvith tire final result for every 
terminated service period. 

4. The work carried out by each 
Veterinarian or the assistants 
employed at the A.I. centre and 
the results obtained by them. 

The foUo^ving registers are recom* 
mended for collection of the above data. 

1. Semen collection register: It 
should be maintained in the fol- 
lowing proforma (Proforma 
No. 1). 

2. Bull recording register: It is to 
be maintained in the pro- 


tor uuiii. ...s, ... 

seminations carried out with each 
ejaculation sliouM be entered. 
The name of ilie owner of 
inseminated animal including 
the idcntiriciiion of the female 
should be recorded. Pregnancy 
dagnosis should be carried out 
and tiic positive or negative re- 
suits should be incorporated 
against each insemination. Tliis 
system facilitates the .asscssincnt 
of fertility of each I>ull and also 
indicates the efficiency of different 
inseminators. 

3. Field teor/t register : This regis- 
ter citlicr can be maintained as 
an individual A.f. card for each 
female or as cattle owners A. I. 
card (Proforma No. 3). 

4. Insemination register : Tins 
should be kept in the following 
proforma (Proforma No. 4). 


BuU No.: 


PROFORMA NO. 2(a) 


Date 


Name of Cow Name Aso cf * » . 
OwEct ot oo. wmen 0 u 5 ). ^ No- 




11 . 3.77 


12 . 3.77 


A I 
B 2 
C 3 
D 4 
E 5 
G 6 
H 2 
I S 
J 9 
K 10 


24 1 

1 
3 
2 
1 

43 I 

2 

1 

1 

3 


Calving Jato 
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to collect systematic information on the 
following points. 

1 


1 ...Q J- 

The data regarding collection, 
evaluation and preservation of 
semen. 

0 Pregnancy results obtained with 
■ semen from diSerent bulls. 

3 Individual females inseminated 
■ and the different operauons 

“„iedoneachofthemtogeth« 

X the final result for every 
terminated service period. 

the^results obtained by them. 

The following registers 

mended for collection of the above data 

1, Semen collection regis e ^ 

should be maintained mtlte^^ 

lowing proforma t 

No. 1). 

rs/iru-r p.: 


forma (Proforma No. 2 and 
2a). This register should be kept 
for individual bulls. All the in- 
seminations carried out with eacli 
ejaculation should be entered. 
The name of the owner of 
inseminated animal including 
the identification of the female 
should be recorded. Pregnancy 
dagnosis should be carried out 
and the positive or negative re- 
sults should be incorporated 
against each insemination. This 
sysiem facilitates the assessment 
of fertility of each bull and also 
indicates the efficiency of different 
inseminators. 

Field work register : This regis- 
ter either can be maintained as 
an individual A.I. card for each 
female or as cattle owners A.I. 
card (Proforma No. 3). 

Insemination register ; This 
should be kept in the following 
proforma (Proforma No. ■!). 


proforma no. 2(al 


OvrocE Of 


Calvinj ftuo 


A 

B 

C 

D 

G 

U 

t 
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to collect systematic information on the 
following points. 

1. The data regarding collection, 
evaluation and preservation of 
semen. 

2. Pregnancy results obtained with 
semen from different bulls. 

3 Individual females inseminated 
and the different operauons 
carried on each of them together 
with the final result for every 
terminated service period. 

4. The work carried out by each 
Veterinarian or the assistant 
employed at the A.I. centre and 
the results obtained by them. 


The following registers are recom- 
mended for collection of the above data. 
1. Semen collection register; It 
should be maintained m the fol- 
lowing proforma (Proforma 

No. 1). 


2. Bull recording register : It is to 
be maintained in the pro- 


forma (Proforma No. 2 and 
2a). This register should be kept 
for individual bulls. All the in- 
seminations carried out with each 
ejaculation should be entered. 
The name of the owner of 
inseminated animal including 
the identification of the female 
should be recorded. Pregnancy 
dagnosis should be carried out 
and the positive or negative re- 
sults should be incorporated 
against each insemination. This 
system facilitates the assessment 
of fertility of each bull and also 
indicates the efficiency of different 
inseminators. 

3. Field work register : This regis- 
ter either can be maintained as 
an individual A.I. card for each 
female or as cattle owners A.I. 
card (Proforma No. 3). 

4. Insemination register : This 
should be kept in the following 
proforma (Proforma No. 4). 


PROFORMA NO. 2(a) 




ot the Artifiaal Insemination Centre 



Date BuU Pregnancy Date Buil Pregnancy Date Bull Pregnant Sox Date of 
^eguosis \ Diagnosis Diagnosis Birth 



PJFIOFORMA. NO. 4 
REGISTER OF INSEMINATIONS 
ARTIFICIAL INSEMINATION CENTRE 
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Artificial Insemination in Buffaloes 


The domesticated buffaloes can be 
classified m ti\o categories namely the 
swamp buffalo and the river buffalo 
Botli types differ in tlieir habits and it 
does not serve any beneficial purpose to 
cross them The domestic buffalo (Bos 
bubalis) forms an important portion of 
the dairy type of animals iii several 
Asiatic countries India Pakistan, 
China and South East Asia have a very 
large number A small number is also 
found in Egypt Iraq Turkey and very 
few in Italy, Greece and Bulgena 

Accoiding to EAO Report (1978) the 
total populition of buffaloes in tlic world 
IS said to be 131 million of which 128 5 
million arc found in Asia India holds 
61 1 million of the domesticated buffa 
loes of the n\cr type, the largest concen 
tration for any single country The pre 
dominant mildi type buffalo breeds 
arc Murrah Mehsana and Sum 

Behaviour of buffalo bulls 

In buffaloes the sexual maturity is 
comparatively later than m the cattle 
The buffalo bull usually starts mount 
ing between two and three years of age 
In Egyptian buffalo bulls the average 
age at first service is 3 7 yc irs (El Itriby 
and Asker, 1957) Dutt and Bhatta 


charya (1952) observed that sperniato 
genesis in buffaloes begins much earliei 
and meiotic division of the sperraato 
gonial cells lining the seminiferous 
tubules has also been observed at the 
age of a year Naik (1965) from his stu 
dies on Murrah buffalo calves observed 
secondary spermatocytes and spermatids 
at the end of prepubertal stage (S8ih 
week) He rep'^rted tlie presence of 
free spermatozoa in the lumen of the 
seminiferous tubules at the end of or 
cumpubertal stage (65th week) when 
the calf was weighing 130 kg He fur 
thcr observed the picsence of sperma 
tozoa m the epididymis when the calf 
was 90 v\ceks old 

In general it is experienced that 
buffalo bulls can be easily trained to 
serve in the artificial vagina Buffalo 
bulls usually mount with ease even on 
the anoestrus female or on the male In 
tlic buffalo bulls the thrust at scniccs 
is not so forceful as m the cow bulls 
(Prabhu, 1956, Sane et al, 1960) 

Maymone (19-12) and Agabcili (1956) 
reported that m Italy and Trans cauca 
sus in the USSR tint the buffalo 
bulls attain sexual maturity at about 
two years of age 

MacGregor (1911) observed that m 
domestic buffaloes by six or seven years 
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there is frequently a loss of potency with 
gradual decrease in the conception rate 
as tlie age advances but sexual desire 
continues until the age of twelve or 
more. During this period the muscular 
strength also decreases. However, com- 
plete senility, that is loss of muscular 
strength and also the sex desire does not 
set in till about 15 years of age. A well 
bred buffalo bull maintained in excel- 
lent condition can give 80 — 100 natural 
services dtiring a year. There h no 
periodical mating desire or rutting sea- 
son in butfalo bulls. In Italy tlic buffalo 
bulls have to be replaced after 4 to 5 
years of scn’ice (Maymonc, 1912). In 
Egypt the average useful life of buffalo 
bulls is «U years (El Iiriby and Asker. 
1957). 

Sayed and Oloufa (1957) reported that 
.semen quality in samples from buff-Mo 
bulls from i\hom three collections per 
week svcrc obtained was loucr for all 
chaiacterisitcs than in samples from bulls 
fiom whom only one collection was ob- 
tained during a neck. On iiwny occa- 
sions bulls from i^hom tlircc collections 
per week i\crc obtained f-iilcd to show 
libido. In Egspt, .iboin 75% of scniccs 
in buff-iloes fall during four months of 
the jear as .a consctjuciKe of uhich the 
bulls .irc used at least three times a \*cck 
duritig the bleeding season, uhich prt)b 
ably tcsulis in the jxior qiuliis t'f se- 
men anil low fonception laic (Asker 

wt.) Vi 


5U1 

Their experience shou’s that by collect- 
mg semen on alternate days, bulls show 
great irregularity and become sluggish 
in a short period. This is particularly 
observed in Surti buffalo bulls. Seaso- 
nal trend to a certain extent is also 
noticed. 

Semen collection 

CoLLEcnoN I.V THE Artificial Vaclna 
Semen from buffalo bulls can be best 
collected in a short artificial vagin.i mea- 
suring 20 to 30 cm. in length. It is set) 
easy to handle the short artificial sagina 
whereby there is h.ardly an> wasMgc of 
semen. TIic artificial vagm.-j is to be 
prepared and collection is to be made 
as in the cow bull. One lus to only 
guard the tempemture .iiul air presmre 
which should remain constant. Ilulfalo 
bulls are most smccjUible to tcmpcr.t 
turc variations. 

CoLU.Cn’tOS BY \f\S.sVCI f'rtHMQL^ 

This is not very saudacioiv technique 
for (he collection of semen from h(iif.Wo 
bulls, hingh (JD'O) ob«-m*d lol 
lection of semen uusvi^o tnlimque 
results in j>c<or \ulume lou sperm iiai 
centmtion and high pll as comp lud to 
ejaculates tullectcd in actifiLMl s igtn-i 
^inuLl^ is the cxpcnciuc of Xme e( ‘d 


Setnea ChiractcrUUci 



Chapter 40 


Artificial Insemination in Buffaloes 


The domesticated buffaloes can be 
classified in two categories namely the 
swamp buffalo and the river buffalo, 
lloth types differ in their habits and it 
docs not serve any beneficial purpose to 
cross them. The domestic buffalo (Bos 
bubalis) forms an important portion of 
the dairy type of animals in several 
Asiatic countries. India, Pakistan, 
China and South East Asia have a very 
large number. A small number is also 
found in Egypt, Iraq, Turkey and very 
few in Italy, Greece and Bulgeria. 

According to FAO Report (1978), the 
toLal population of buffaloes iu the world 
is said to be 131 million, of which 128 D 
million arc found in Asia. India hokls 
61.1 million of the domesticated buffa* 
loes of the river type, the largest concen- 
tration for any single country. The pre- 
dominant milch type buffalo breeds 
arc Murrah, Mehsana and Surti. 

Behaviour of buffalo bulls 

In buffaloes, the sexual maturity is 
comparatively later than in the cattle. 
The buffalo bull usually starts mount- 
ing betv^ecn two and tlncc jears of age. 
In Egyptian buffalo bulls, the average 
age at first service is 3.7 years (El Itriby 
and Asker, 1957). Dull and Bhatta- 


charya (1952) observed that spermato 
genesis in buffaloes begins much carliei 
and meiotic division of the spermato- 
gonial cells lining the seminiferous 
tubules has also been observed at the 
age of a year. Naik (1965) from his stu- 
dies on Murrah buffalo calves observed 
secondary spermatocytes and spermatids 
at the end of prepubertal stage (38th 
week). He reported the presence of 
free spermatozoa in the lumen of the 
seminiferous tubules at the end of cir- 
cumpubertal stage (65th week) when 
the calf was weighing 130 kg. He fur- 
ther observed the presence of sperma- 
tozoa iu the epididymis when the calf 
was 90 weeks old. 

In general, it is experienced that 
buffalo bulls can be easily trained to 
serve in tlic artificial vagina. Buffalo 
bulls usually mount with ease even on 
the anoeslrus female or on the malc.^ In 
the buffalo bulls the thrust at services 
is not so forceful as in the cow bulls 
(Prabhu, 1956; Sane et ah I960). 

Maymone (1942) and Agabeili (1956) 
reported Uiat in Italy and Trans Cauca- 
sus in the U.S.S.R. that the buffalo 
bulls attain sexual maturity at about 
two years of age. 

MacGregor (1911) observed that in 
domestic buffaloes by six or seven years 



ARTIFia^. INSEMINATION IN BUFFALOES 


593 


(1955) in their observations on Surd buf- 
falo bull semen observed average pH of 
6.6 .with the range from 6.4 to 6.8. 
Shukla and Bhattacharya (1949) observ- 
ed average pH of 24 ejaculates of one 
Murrah buffalo bull as 6.23 ± 0.03. 
Kodagali (1967) reported 6.5 as averse 
pH of semen obtained from four Jaffri 
buSalo bulls. 

MoTiLiTV OF Spermatozoa 
’ A motility score extending from 0 to 
+5 is usually used for grading the moti- 
lity of a semen sample. The wave mo- 
tion observed in buffalo semen is slow 
as compared to the cow bull. Using 0 
to 10 gradation Hafez and Danvish 
/ 19561 have repotted average score ot 
7.25 for ejaculates from Egyptian buffalo 
bull. The average initial motility in 
Murrah bull semen is reported “ 
and repeatability as 0.40 (Tonur e( cl 
19651 Kushwaha cl U (1955) observed 
anpreciably low motility during summer 
months. Lffalo bulls produce better 

rien during winter and spring seasom 

a’omar cl at, 1900). Rao (lOaS) m his 
Sidics on buffalo semen from various 
levels of male reproduciivc iraci. “hsetA- 
Id U, at in thepordon ofseme^hon 
miida enididyims ni the buffalo ami 
boaT there svas little or no spermatozoal 
actiUty! whereas, in the sulhon and 
ram. active motility 

the dilTercncc in ihe siscosily and p 

conccntnilion. 

Sperm Tr-wex- . , 

Mahmoud (1952) ‘ 

trascl of buffalo siwren m^ro^ 

^ ci 1.C.3 muL per 

iL cose bull d-'t-aimoa ci 1 ^ 1- 

minute fGaUcm and Reaa. la. a 


SPERaM Concentration 

The sperm concentration in buffalo 
bull semen is reported to vary between 
631 and 1034 million per ml. (Shukla 
and Bhattacharya, 1949; Kushwaha et al, 
1955). A wide range of sperm concen- 
tration varying from 210 to 2,000 million 
per ml. is observed in Egyptian buffa- 
loes (Mahmoud, 1952). He attributes 
this variation to high sensitivity, func- 
tional disturbances and nutritional de- 
rangement. Madatov (1956) observed an 
average concentration of 980 million 
spermatozoa per ml. in buffalo bull sc.- 
men. Tomar et ai (1966). Singh et al 
(1967), Hukeri (1969) observed average 
sperm concentration in Murrali semen 
as IMO, 1230 and 1166 ±114.25 million/ 
ml. respectively. Hafez and Danvish 
(1956) did not observe alteration in tlic 
sperm concentration even after succes- 
sive ejaculates made after 21, 12, 8 and 
2 hours where four consecutive ejaculates 
were obtained in each case. Prabhu and 
Sharma (1954) observed no significant 
difference in sperm concentration 
amongst the first, third and fourtli 
ejaculates, while as tlic second ejaculate 
whicli contained the lughest ascrage 
concentration of spermtozoa differed to a 
great extent. Roy (1938) in lus com- 
parative study observed an average 
spenn concentration of 1261.5 imIHon 
per ml. in buffalo bull semen ami 
1,456.8 million per ml. in the bull se- 
men. Patel (1959) reported ilut in the 
surti buffalo bulb sperm concentranon 
was highest from Fcbriury to April ami 
lov^cst from August to OemUr. In t..e 
north cf India (IVRI) sj>erma:u^oaI cun- 
ccniraiiou in .Murroli tuffolo Lu.* w.- 
men U dgmfkantly I-cr m w.aicr .i-e. 
from November to Jo-voary i.-m i-i t— 

(Fetruaiy to ApxU,. 

e; o: (i9>Sj ut-a:r’.cd 
t-u in sperm 


REFROUUUllU^ IfN 'Ti 

est the buffalo bull semen is usually 
ight white m appearance at the first 
ollection and deeper white at the se 
ond Huheri (1969) observed that 
Tiajority of buffalo bull semen samples 
in Ins studies i e 85% were of milky 
ivhite in colour and 15% creamy 

Mahmoud (1952) estimated the a\e 
rage viscosity of the buffalo bull semen 
as 4 51 centipoise, by using Ostwales 
viscometer The viscosity varied ac 
cording to the general health of the 
male He observed that semen from 
bulls in good condition was generally of 
a thick creamy consistency The semen 
was thin and watery when frequent col 
lections were made During hot wea 
ther, the viscosity of the buffalo bull se 
men decreases Observations of Sane 
et al (1955) are similar on tlieir studies 
on Sum buffalo bull semen, that the 
colour was light milky white with a tinge 
of blue Consistency was medium with 
marked decrease in the viscosity from 
July to September 

Volume 

The average volume per ejaculate 
from a Mumh buffalo is about 3 ml 
Bhattacharya and Prabhu (1955) analys 
ing the data on the volume from 4 buf 
falo bulls and 19 cow bulls observed, 
that the average volume of semen per 
ejaculate was 1 79 ± 0 38 and 3 93 ± 
0 20 mi respectively In Indian buf 
faloes the volume of semen per ejaculate 
usually does not exceed 5 ml The 
maximum quantity collected from a 
Murrah buffalo bull at I V R I was 8 2 
ml Mahmoud (1952) reported an ave 
rage volume of 3 -15 ml per ejaculate 
with a range of I 2 to G ml fiora the 
Egyptian buffalo bulls Hafez ind Dar 
wish (1956) obscr\ed m Egyptian buf 
fdlocs that the volume of semen ranged 
from 2 7 to 1 0 ml with a mean of 3 33 


ml In the U S S R Madatov (1956) re 
ported an average volume of 3 66 ml for 
buffalo bulls Great variations are ob 
served between ejaculates of bulls, from 
bull to bull and season to season Sane 
et al (1955) observed in Sum buffalo 
bulls that the average volume of semen 
was 1 5 ml with a range from 0 5 to 3 5 
ml Considerable reduction in the 
volume was observed during July to 
August when humidity was great due to 
monsoon Prabhu and Bhattacharya 
(1951) did not observe any significant 
difference in the volume of bufelo bull 
semen when two collections were made 
m rapid succession but with four the 
volume dropped considerably from third 
to fourth collections Hafez and Danvish 
(1956) found no significant difference 
in semen volume as a result of 4 sue 
cessivc ejaculauons in buffalo bulls 
when the collections were obtained at 
2 8, 12 and 24 hours interval In buf 
faloes ejaailate volume may not seem to 
be markedly affected with increased fre 
quency for about few days (Tomar et al, 
1963 a) Hukeri (1969) recorded ave 
rage standard volume of Murrali bull 
semen as 2 78 ± 0 16 ml Singh et al 
(1967) reported an increase in semen 
volume upto 7 years of age in Murrah 
bulls 

Hydrogen lon concentration (pH) of 
semen — The average pH of buffalo 
bull semen was found to be 6 7 (Kush 
waha et al, 1955) Seasonal variations m 
pH were not observed by them Sayed 
and Oloufa (1957b) reported a pH of 
6 8 for semen of Egyptian buffalo bulls 
Pmbbu and Slnnna (1954) reported tint 
when a number of semen collections 
were made u\ rapid succession from a 
buffalo bull, the pH changed from acid 
to alkaline range A pH of 6 75 for se 
men collected by massage technique is re 
ported by Singh (1956) Sane et al 
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n955^ in ti'ci'^ obseivations on Surtib>^- 

^tlfolUscncnobsen cd average pH o£ 

6.6 with the range 

ed average pH ot 4 i. (, 93 ± 0.03. 
Uurrah bnOa lo bnll J 

XofsenroUUtromionrJaOr. 

buffalo bulls. 


MOT.UTV or SPB^tATOZO. ^ 

■ A motility score the moti- 

+5 is usually ^ The^ wave ino- 

Uty of a ^emen samp^- ^ 
tion observed in Using 0 

as compared to th'L ^nd Danvish 

to '10 ' gradation H „£ 

(1956) have f Egyprian buffalo 

7.25 for ejaculates from 
bull. The average rnit „ +3 

Murrah 0 40 (Tomar et al, 

and repeatability 0 ^ observed 

1965). K-"*"'“‘'*ot Ui^y during summer 

appreciably low motihty 

li^onths. Buffalp P Ung reasons 

semen during winte ^ 1953 ) in his 

(Tomar et al, „e„ from various 

studies on buffa ; ^ tract, obscrv- 

levels of male reprodnr f„„, 

ed that in the P“rp“" l,uffalo and 

cauda epididyin^ ' sperniatoroJ 

boar, there ivas little nd 

activity, r*erea^ n^^^ noticed from 

._^.w nrtivc niotiU^y The diff^^ 

TaSplS from the. S m be due m 

ence in motility ^®/';,eosity and sperm 
the difference m tn 

concentration. 


Sperm Concentration 

The sperm concentration m buffalo 
bull semen is reported to vary between 
631 and 1034 million per ml. (Shuua 
and Bhattacharya, 1949; ' 

19551 A wide range of sperm conceit 

Sn varying from 210 to 2,000 m^on 

oer ml. is observed in Egyptian buffa 
foesTMahmond, 1952). He attributes 
this variauon to high sensitiyity. func- 
tional disturbances and nutriuonal de- 
ment. Madatov (1956) observed an 
"efagT concentration of 9S0 mtUton 
sperma«er r^.. mgb“ 00 ^,“^, 

^967), Hn”eri (1.4 
SsSr-ib 


2 hours Pmbhit and 

„cre obtained m each ^ no signifiranl 

Sharma (19a ) s jonccntraiion 
difference ■" and foutih 

amongst the P maculate 

ejaculates, win highest ascrage 

tvhich “"mined tl^J^_8 , 

concentration of p 1 ^., 

great extent. an aserage 

parative slu y If’C-lS inilHou 

.nd 

per Dll* ID , . jIjj. [jijll w 

‘•«®%tur9a‘’9;r”4t"‘>‘'mt...the 
men. Pa«^ (j;^^ ^ ^ conccntrit“^» 

suru buffalo Vrhruarv to 

was highest froi^rh^'^^^g,,. 

lowest .pcrmatoioal con- 

north of Indu (1^^ 9,11 .x- 

'"“jEct^iir^wrrmwm 

m“ J Immiry 1! 


-issig-^— di.mi.x 

travel of buffaly/P«““‘"tmaloioa ■" from No'cmber “ 

’“'COW b^l ^ Roux. 1^* J 

minute (Gaueiu 
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son, whereas Tomar et al (1966) did not 
observe and seasonal effect in Murrah 
bulls Singh et al (1967) observed an 
increase in sperm concentration as age 
advances upto 6 to 7 years 


Percfntace of Live and De\d 

SIERMATOZOA IN A NORMAL EJACULAU 
Prabhu and Bhattachana esu 

mated aa average of 22 61 and 17 -% 
dead spermatozoa in the first and second 
ciaculatc respecmely from 
falocs Hafez and Darwish (1956) ob 
tamed an average of 30 \% with i 
range of 75 to 86% live spermatozoa in 
four consecutive ejaculates collected in 
rapid succession from four Egyptian buf 
faloes at intervals of 24 12 8 and 2 
hours Ihere is no appreciable differ 
ence in the percentage of live spermato 
zna m successive ejaculates Oloufa el 
(tl (1959) and Tomar et al (1966) found 
no seasonal influence on percentage of 
live spermatozoa in buffaloes 

Staining method —Several methods 
have been suggested to diffcrcntiaic the 
li\c and dead spermatozoa Laslcy et al 
(1912) suggested the use of opal blue 
Rao (1936) observed that a number of 
stains could be used for differential 
staining The use of 5% solution of 
China blue Acid green Congo rubin 
Cotton blue and Indulin gave good re 
suits He furllicr obsened that 2% 
solution of Congo red or a 3% solution 
of a blcudelyon or a 7% solution of 
mcth>l blue or a 10% solution of light 
green or saturated solution of thionmc 
ncrc equally satisfactoi") for differential 
staining Congo rubin and Congo led 
slams arc to be used alont Rest of the 
stains c\ctpt blcudcl^on and thionine 
-ire to be used alongivith 1% Eostn B 
solution bkudcl^on and thionine stains 
should be used with 0 8^o and Ob^o 
Eosin soluuon, respectively Reagents 


like M/8 Phosphate buffer or 3% So 
dmm citrate (dihydrate) solution or 
0 9% Sodium chloride solution may be 
used as satisfactory solvents for the dyes 

Hukeii (1969) used staining techni 
ques of Hancock (1951) foi live and 
dead speim count The staining solu 
tion was prepared with cosin Y (B D H ) 

1 67 g nigrosm 10 g and distilled 
water 100 ml by boiling in hot water 
bath m a flask with reflex condenser and 
then filtered Thereafter the solution 
was stored m the refngeratoi Staining 
was done by taking one pait of semen 
and two parts of stam m a narrow test 
tube The test tube was then kept in 
watei bath at SO'C for 2 minutes A 
drop from this stained sample was 
taken on a clean glass slide and a um 
form smear was prepaicd The smeirs 
were then dried at 40*0 and mounted 
inDP\ (B D H ) under coverslip 100 
spermatozoa from each of the two slides 
should be counted so as to hav e an av e 
rage estimate in a given sample (Salis 
bury and Mercicr 1945) The dead 
spermatozoa take up the eosin stain and 
appear pmk while as the live ones re 
mam unchanged Nigiosin acts as a 
back ground stam in this method 


Mori holocv of Spfrmatozoa 
The buffalo bull spermatozoa are 
more rectangular as compared to cow 
bull spennatozoa The head of the buf 
falo sperm though resembles that of ram 
sperm is shorter and narrow ei (^^ac 
Gregor 1941 Rao 1958) It is nar 
rowest at the base and vsidest at a point 
slightly behind the anterior end Bhatta 
chai-ya (1962) cited Guha Mukherjee 
and Labhstiwar who measured the avc 
rage length of the head middle piece and 
till of spermatozoa of Indian buffalo and 
cov\ bulls as 8 0 12 5 and 510/^ and 
10 0 13 9 and 60 3^ respectively 1 md 
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Table 52 

SPERMATOZOAL MEASUREMENTS (MAHMOUD, 1952) 



. Head IciigiU 

2 Head breadth (ant.) 

3 Head Irrcadtb (pou ) 

•I Neck 

5 Length o( middle piece 
G Ikcadth of middle piece 
7 Length of tail 


7.43f. 

•1.261 

3.172 

0..1.12 

11.618 

1.092 

12.882 



9.126 

-1.732 

2.730 

0.650 

12.538 

1.066 

•16.28 


1.326 

0.494 

0.520 

0.338 

0.624 

0.286 

6.084 



ings on the , „nAhat of the 

„£ Egyptian ’ttffalo bU^ by Mahmoud 

native (Table 52). 

(1952) are given above ( 

ABNOtivtAE SimavtATOZOX 

The average Buffalo bull 

spermatozoa m he s 

semen as repo 2% (Frabhu 

varies between “ p„bhu and 

and Bhattacharya, Iba , 

Sharma, 

Roy. 1958). f;^ %:®oned as 217^ 

bull seraon, it i™ P .pl^fez and 
varying between 1^3//„i,,erved that 
Darwish, were made m 

when four collecuon 

rapid succession, ther abnormal 

increase m the p^ 

spermatozoa. J ,ails. pm- 

Llity was coded tad tailless «e« 

toplasmic ; 5 Double tailed 

other abnormalities 

spermatozoa ^„ions wns short, 

terval between _^^;jp.ece. 

tSrTr' ' 


cd galea capitis 

Prablm and Sharma <>« 

served that when “le total a ^ ^ 

mality varied 0.46 to 1.12% 

to 1.07> were of the bean. 

were of the middle pma -^g^g^ 

’•“’’^lertl at in ejarmates from Surd 

of abnormality ^ highest m 

(•^'’’"'■'"'VAueut ■ Se'pteirer. October). 

autumn (Augu . s^P ijatnagar 

In the Murrah . j spermatozoa 

the number o a tailless 

was lowest in t e p ^ j summer 
spermatozoa ““^b “"fbent tails 

and autumn and a m m 

ss-ere °hsened du^^„ observed 

"tiha el 0^ ^Poo). R yj at 

in Murrah bunaio 

Mathura that abnormal. 

during and BhatracluDa 

autumn. oiiuki 

Murrah biifc h spcrmalozoa 

percenrage^ j ,nd Oloufa 

averged o-> = 
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(1957a) obsened an increase with abnor- 
mal peiccntage of spennat07oa as tlic 
frequency of collection is increased from 
once a ^veek to 3 times a week. Singh 
et al (1967) found decrease in the pro- 
portion of abnormal sperms as the age 
of Munah bulls ad\ances The abnoi- 
mal spermatozoa of buffalo bulls aie 
classified similarly to that of cow bulls. 

Biochemical characteristics of 
buffalo bull semen 

Comparative data on the biochemical 
characters of buffalo bull and cow bull 
semen are given in Table 53. 

Roy (1959) observed that the ftucto- 
lysis index both in the buffalo and cow 
bull showed a highly significant correla- 
tion with half life of spermatozoa Simi 
larly a highly significant correlation bet- 
ween fructolysis index and full life of 
spermatozoa was also obsened for the 
bull semen Initial fructose content 
showed a significant coi relation with full 
life of spcimatozoa in both tiie species. 
Seasonal ^ariation in fructol>sis of 
buffalo semen was observed by Sen 
Gupta et al (1963) as higher during 
spring season (2 19) and lo^v'est during 
summer season (1 26). 

Bacterial contamination of semen 
Mahmoud (1953) studied the micio- 
flora present in the prepuce and semen 
of buffalo bulls in Egypt. Gram nega- 
tive cocci and gram positive organisms 
were detected from cultures made front 
the preputial washings, fresh semen or 
stored diluted semen. Diptheroids, 
bacillus fusifonnts and smegma bacilli 
were the most commonly observed gram 
positive organisms. By the addition of 
sulphanilamidc, most of the gram posi- 
tive organisms ’disappeared and gram 
negative bacteria diminished consider- 


ably. Howcvei, moic effective coniiol 
on bacterial contamination was observed 
with the addition of penicillin. The 
seminal microfloia content can be kept 
at a vciy low' level piovided stiict hygie- 
nic piccautions are practiced. 

Kodagali (1973) investigated the dc- 
giee of bacterial contamination in the 
semen of 66 Surti buffalo bulls and his 
observations were as follows — Coryne 
bacteria species 33 3%; Staphylococcus 
coagulasc negativ'c 13 0%; Anthracoids 
10%; Pseudomonas aeruginosa-10%; 
E. coli-6 6%; E. freundi-6,6%; Strepto- 
cocci species non-hacmolytic-S 5%; Sar- 
cina species 3 5%; Yeast unidentified- 
3 5%; Unidentified gram negative rods- 
10 0 %. 

Seasonal variation in semen quality 

It is observ'ed that the quality of se- 
men of Muiiali and Suiti buffalo bulls 
in India is good during spring and 
fahly good during wintei. Thcie is a 
lelative decline in tlie quality of buf- 
falo semen during summci and autumn, 
stmilai to that of bulls, lams and goats 
(Malkani, 1954; Kushwaha et al, 1955; 
Roy, 1958). The buffalo bull is very 
sensitive to cNticme cold and heat and 
cannot .adopt itself to colder climate like 
cattle and theieforcithc possible decline 
111 semen quality due to seasonal varia- 
tions is not suiprising (Kaleff, 1912). 
Buffaloes kept in temperate zones are not 
subjected to seasonal variations in semen 
quality (Malkani, 1954). 

During summer, buffalo- spennatozoa 
Iiavc a very high Oj uptake immediately 
after ejaculation and there is a sharp 
drop within 15 to 30 minutes followed 
by a continuous rapid decline. In con- 
trast to this O, utilization of spermatozoa 
during winter is sustained .Ua very Iiigli 
level foi about 2 hours. It isalso obsen- 
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ed that during respirometric activity 
there is a heavy mortdity in the sperma- 
tozoa population and the maximum 
mortality occurs during first 30 minutes 
(Roy, 1959; Bhattacharya, 1962). In- 
creased or decreased activity of the thy- 
roid and testes coincide with the 
periods of production of semen of bet- 
ter or poorer quality (Bhatnagar et al, 
1955). Seasonal variation in seminal 
attributes have been mentioned in 
Table 54. 

In general it is observed that the 
thermoregulatory mechanism in the 
buffalo bull is comparatively less effi- 
cient than that in the cow bull. This 
may be the possible reason for seasonal 
variations in the quality of semen. 

Dilution and storage of buffalo 
bull semen 

Srivastava and Prabhu (1956) experi- 
mented with six diluters for extending 
buffalo bull semen i.e. egg yolk phos- 
phate, egg yolk citrate, autoclaved milk, 
Kampschmidt's glucose sodium bicar- 
bonate egg yolk dilutee with addition 
of sulphamezathine, active principle of 
egg yolk in phosphate buffer and sper- 
masol. Encouraging results were 
noticed with glucose sodium bicarbo- 
nate dUutcr, followed by spermasol for 
storage extending over a* period of a 
week. Gokhale (1958) reported that 
addition of sulphamezathine in Kamps- 
chmidt’s diluter has extended the period 
of motility of buffalo bull semen to 127.2 
hours appreciably longer than in egg 
yolk citrate (1002 hours) and egg yolk 
phosphate (77.5 hours) and better con- 
ception rates (52 29 per cent) as com- 
pared with egg yolk citrate (40 per cent) 
and egg yolk phosphate (11%). Roy et 
al (1955) and Chetty (1963) observ<^ a 
higher motility rating with glycine added 
to egg yolk citrate diluent and that tlie 


amception rate was also slightly better 
than that of egg yolk citrate. Singh and 
Tomar (1959) evolved a sodium bicar- 
bonate glucose fructose buffer wth egg 
yolk for storage of buffalo semen and re- 
ported that this buffer maintained moti- 
lity score of 3 for a longer period, than 
in egg yolk citrate or egg yolk glycine 
diluter. Veeramani Ayyar (1952) tried 
boiled milk with citrate buffer as a dilu- 
ter both for cow bull and buffalo bull 
semen and observed tliat it serves 
equally good medium for storage as in 
e^ yolk diluter. Desai and Saha (1959) 
reported that the buffalo bull semen 
samples with 2.5 to 3.0% sodium citrate 
and 50% egg yolk not only maintained 
the motility at higher level but also pro- 
longed the life span of sperms by 24 to 
48 hours respectively, on storage. Iyer 
(1964) found that egg yolk citrate dilu- 
ter containing M/15 molar strength of 
sodium citrate was more suitable for 
buffalo bull semen than M/10 or M/20. 
Mahajan and Sharraa (1963) found egg 
yolk glucose bicarbonate diluter signi- 
ficantly superior to yolk phosphate, 
yolk citrate, yolk boiled milk and yolk 
glycine diluters in dilution of semen 
1: 10 and 1 : 50 and preserved a desired 
motility for artificial jinsemination for 
at least 3-4 days. Joshi (1961) observed 
better results with milk yolk diluent 
for extending buffiilo bull semen than 
either with whole milk or glucose so- 
dium bicarbonate diluter upto a period 
of 72 hours at 5®C. Tomar and Desai 
(1961-C) made a comparative study of 
various diluters at 5 to 7®C and observ- 
ed that in egg yolk glycine heated skim 
milk and egg yolk fructose heated skim 
milk, the motility of’ the spermatozoa 
rvas -f 3 for an average period of 8 1 days 
and 7.65 days respectively. Kale (1963) 
found glucose %vhole milk yolk and glu- 
cose whole milk carbonate as superior 
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diluiers compared to whole milk egg 
yolk, whole milk and whole milk citrate 
diluters. Hukeri and Kaikini (1973) 
observed that egg yolk skim milk gly- 
cerol and egg yolk skim milk diluters 
were superior to egg yolk glucose fruc- 
tose sodium bicarbonate, egg yolk citrate 
and yolk glycine diluters for preser- 
vation of Murrah buffalo bull semen 
over a period of 120 hours at S^C. 
Bhosrekar and Ganguli (1974) reported 
that the buffalo spermatozoa maintain- 
ed 54% motility in the heated Citric 
Add Wliey (CAW) at 30°C with the 
dilution ratio of 1: 10. 

Chaube and Sengupta (1974) observ- 
ed the conception rates in citric glycine 
diluter and tris + citric add + glucose 
+ cysteine diluter as 65% and 59.7% 
respectively. In both tlwse diluters the 
storage interval was, 0 to 32 hours (at 
1 to 2^C). 

Dilution Rate 

The rate of dilution of buffalo bull 
semen at most of the A.f. Centres in 
India usually docs not exceed 1 : 10 anti 
occasionally ranging from I ; 5 to 1 : 30. 
Better fertility rates arc tlaimcd when 
fresh diluted semen sanijjles arc used 
(Sane et al, 1955). In general, it is ob- 
served that die diluted buffalo bull se- 
men stored at maintains -fS moti- 
lity on an average for a pcriotl of 3 to I 
dajs. 

Use of Antibiotics 

Use of antibiotics for the control of 
bacterial growth is highlv recommended 
in prcsciA’ing buffalo bull seiueii in the 
proportion of 1,000 I.U. of cr>4tallinc 
penicillin G Sotivum and 1000 g of 
Dihjdtwtrcpiomjcin per ml. of the 
diluter. 


Insemination Tecimique 

Technique of insemination in the 
buffalo is similar to tiiat in the coiv. For 
tile beginners, use of vaginal speculum 
Is advised to locale the ceivix and to 
judge the state of oestrus. Recto-vagi- 
nal technique is the most convenient 
method. Buffaloes arc more sensitise 
for manipulation per rectum and easily 
bleed on a little hard pressure exerted 
for palpating the genitalia in general 
and ovaries in particular. .fUI possible 
care should therefore be taken to pre- 
vent straining. 

Sperm travel In the genital tract of 
she buffalo 

Rao (1051) observed liwt the buffalo 
bull spemiato/oa required 3 minutes 20 
seconds on an average following insemi- 
nation to reach tlie anterior third of the 
fallopian tubes and the sperm survive in 
the reproductive tract for 36 to 48 hours. 
This is similar to that in the cow. 

DirticuUics arc experienced in detect- 
ing heats in butfilocs owing to pro- 
nounced variaijous in the s^mptmiu of 
heats cxprcsstxl. DifficuU) is also cx- 
pcricncid in judging the exact time 
uhen imen)in.iii(>n sliould be done. 
Very deccpiixe <jgns of Itrau arc noticed 
in the so-callcil ^dcni heat p.ittcrn and 
it is difficult to viy if the beats Viould 
be ovulatory or liie follicle will become 
atretic resulting in anovuIaU)r> heal*. At 
times it is diilicult to pan the imemi/u- 
tioix pi}>cite through the vulval Ofx’nifig 
to the anterior |>oxiion of the vagin.i 
especially in heiferv. Prom^uorrd fcr»- 
sonal variatioa in the c<nir’-c» p.heno- 
tnenon is a great baruiicjp which hn a 
bearing on t.hc low ct racptu.n r ifr 
cncoujjterrd hi Luffj.Vev 
A,I. szet}^*! *.1 lrc'cti..':g ll 
Leers observed djr ttc hu4ah.es a.'e 
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more sensitive to touch and vagiml cou 
tractabihty is compaiatively greater dian 
111 the cow Straining in buffaloes is 
nnikcdly observed during rectal palpa 
tion and vagnnl manipulation In buf 
falocs portio is not prominent ccrviK is 
iigid and hence the difhculty m passage 
of the pipette All possible care should 
therefoie be taken not to force the in 
scminating pipette to avoid injuries to 
vaginal mucous membiane and cervix 
Physiological hypertrophy of the cervix 
from calving to calving which is mai 
kedly observed m cows is not commonlv 
encountered in buffaloes (Sane and 
Desai 1956) 

Villegas (1928) reported that in Philh 
pines high sexual activity is obsened 
in buffaloes during tlic laiii) season and 
cooler months In Eg>pt Hafez (1955) 
and Askei and El Itnby (1958) observed 
that majority of the buffaloes remain in 
anoestrous condition during summer 
months (Apul to July) and they return 
to sexual activity m lutumn (August) 
and majouty of scuices occur from 
November to February It has been ob 
served b\ vaiioiis workers under Indian 
condiiions that about 80% of the total 
iiuiiibci of ocsiious pcuods iccordcd in 
buffaloes were from Octobci to Maich 
and only 20% duiing the i>ciiod fiom 
April to Scpicmbci Flic higher tcin 
perature and humidity coincide witli the 
period of lower sexual activity (Goswaim 
and Nair 1964) 

Ovulation in the buffalo occurs from 
1 to 30 hours after the end of hcaU the 
avenge tune being 11 10 hours Rao 
(1951) observed thu on an avenge the 
duration of oestrus vsas 36 hours and 
ovum in the buffalo was fertihzablc 24 
houis bcfoie the end of oestrus at ihq 
earliest md 10 hours following the icr 
uunaiion of licit 
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Chapter 41 


Organisation of Artificial Insemination 
Service in Cattle & Biiil'uiocs 


In almost all the countries of tlie 
world, considerable aucniion has been 
focused during ibc recent >cars in 
breeding cattle, buffaloes and sheep by 
artificial insemination due to numerous 
advantages which it affords in bringing 
about rapid genetic improvement of 
farm animals on a m.tss scale ilirough 


Experience gained uy far hi India .nul 
other countries of the uorld show dett 
small units prow costly in every w.iy 
I^igc units .nc much more ccononui'.d 

The udvtvthiiitv of setting up of suth 
an nrganicutiun dtjieiuls on v.irtous ft^ 
lorv as under 
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^vith regard to the numbers of the breed- 
able cows, lieifers, male and female 
calves, breeding bulls, bullocks with 
specific mention of the breed and whe- 
ther they are of the milch, draught or 
beef type. More-or-less similar type of 
census is also necessary for the buffalo 
class. The cattle census will give a fair 
idea as to whether it is advisable to 
establish sucli type of organisation in 
the district proper with a full Hedged 
bull centre for collection and processing 
of semen. The type of breed and num 
ber of bulls to be maintained at a full 
fledged bull centre depends on the num- 
ber of brcedable co;vs in the area under 
operation. Experience shows that the 
minimum number of bulls of any breed 
should not be less than four. It is ad- 
visable that annually at least 2,000 cows 
should be bred to each bull. This how- 
ever depends on ilie quality of sire. Pro- 
geny tested sires should be used wUh 
great advantage for large number of 
conceptions. 

Considering the economics and area of 
operation, it is advisable that there 
should be alleast 100.000 brcedable 
cous in the project area. 

In the Intensive Cattle Development 
Projects ill India, mass scale develop- 
ments for cattle improvement have been 
implemented with an objective to en- 
hance the milk production, by selective 
breeding and by extensive use of supe- 
rior sires through the method of breed- 
ing by Artificial Insemination. Cross 
breeding of the indigenous breeds of 
cattle with the use of frozen semen from 
exotic Holstein, Jersey, Brown Swiss and 
Red Dane bulls is also undertaken. In 
addition to the breeding programme 
other important items such as fodder 
production, hay making, supply of con- 
centrates through feed factories, market- 
ing of milk, and sale-purchase of animals 


have also been carefully planned to 
boost up the progress in milk produc- 
tion. Each project is having an approxi- 
mate number of 100,000 brcedable 
cattle and buffaloes and bull centres 
have been opened in suitable places for 
supply of semen in the project areas. 
By and large it can be said that the pro- 
ject breeding association can be consi- 
dered as a very large herd composed of 
small units distributed in several places. 
It is possible through such large breed- 
able cattle population to have the sires 
progeny tested. 

The organisation of full fledged cen- 
tres and sub-centres is comparable with 
the two common types existing in the 
United States viz. (1) Central or Fede- 
rated organisation (2) Local breeding 
organisation. The central or federated 
organisation operates on a statewisc or 
district-basis. It may be co-operative or 
private enterprise. Bulls of the requir- 
ed type are maintained by this central 
organisation and semen is despatched 
to a number of local breeding organisa- 
tions. The looil units arc usually co- 
operative associations which obtain the 
semen of superior bulls from the Fede- 
rated organisation. This proves bene- 
ficial to them in every respect. 

The functions of federated or district 
organisations are as follows: 

1. Survey of cattle population. 

2. Selection of suitable site for bull 
centre. 

3. Appointment of office bearers and 
technical staff. 

•1. Enrolment of farmers as members. 

5. Purchase of bulls of the requisite 
type. 

G. Construction of buildings for bull 
centres. 
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such a choice is however limit- 
ed unless otherwise large num- 
ber of bulls arc maintained for 
semen production. 

(vl It is necessary to use the bulls 
to tbeir maximum capacity 
and either transfer them to 
some other centres m 
change basis or on cash, after 
reasonable number ot insemi- 
nations to avoid dangers from 
inbreeding. 

(vi) Ultkeep of the bull centres is 
\ery important. 

All .irtificial breeding organisation 
may have to face a number of 
problems few of which are as 
follows: — 

(0 Difficulties commonly experi- 
enced to obtain proven bulls, 
(ih Farmers have to be convinced 
that it is never possible to ran- 
ceive all cows with one or two 
inseminations, since few pro- 
blem cows would always be 
there in any herd. 

condition of animals is excel 
lent but conception rate 
poor. 

cost of inseminations. 

s;s.k;:;s:-= 

be ignored. 

^ r to eet farmers Interested. 

13. In order ? ^ppiy ihem all pos- 
it is necessat) P ip the 

sible information unh regar 
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type o£ bulls used, their pedigree farm, bull yaid and laboratory 

records and conception rates. By equipment; purchase of bulls, pur- 

holding periodical meetings, they chase of feeds and fodders, staff 
should be acquainted ivith the salaries, purchase of conveyance 
breeding problems and diagnosis and transport charges, 
of heats in cows for prompt report 

to the A, I. Centres in order to in- It takes considerable time for the ini- 
seminate cows in good time. Inipor- plementation of a scheme and as such 
tance of sexual health control to it is advisable to prepare the initial bud- 
gain higher fertility has to be im- S^t for a period of 5 years. If the set- 
pressed on their minds. t® Itee, the entile expenditure shall 

have to be borne by the central organi- 
U. An initial budget has to be pre- sation. In case, fee is levied tlie econo- 
pared for expenditure on the cost mics has to be worked out to find if the 
of land, construction of buildings, receipts can balance the expenditure. 
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Artificial luseuiiuatiou in the Equine 


The mciliod of breeding by Artificial 
Insemination is not much practised in 
horse breeding except in few countries. 
Successful results have been reported 
but its use in the regular breeding pro- 
grainmc is not found very beneficial on 
account of several factors such as deli- 
cate nature of the spermatozoa, poor 
keeping quality and effects of agitation 
during transport. Lower fertility is 
usually observed in mares under small 
scale stud conditions. Nforeover, pro- 
longed oestrus period in the mare as 
compared to cattle and sheep also pose 
difficulties in the diagnosis of the ap- 
propriate time for insemination. 


Horse population is decreasing from 
year to year due to mechanisation of 
farm work and transport. In a few 
countries the A.I. method of breeding 
is used as supplementary to natural 
mating, twth the object of promoting 
higher pregnancy rate and less stress on 
Stallions. Legislation by breed societies 
in certain countries prevents use of this 
method for breeding mares. In Great 
Britain tliorough bred foals obtained by 
A.I. are not eligible for entry into the 
stud book. In U.S.A. rules penuit the 
use of this metliod as supplementary to 
natural mating, but, breeding done y 
AJ. is not pennissiblc (Schelh In 

the breed improvement sdiemcs Russa 


has taken immense advantage of this 
method. Japan, Brazil Spain and Greece 
are the other countries to make use of 
this method for horse breeding. In 
India, Sane et al (1953) used this method 
of breeding supplementary to natural 
mating chiefly with the objective of 
overcoming subfertility. A number of 
mares on stud farms in and around 
Poona were inseminated but the results 
were not very encouraging since only 
the mares which were repeaters or in- 
fertile were oifered for inseminations. 

Special features of the physiology of 
reproduction In the Equine 

The pattern of reproduction is rather 
complicated in the mare and donkey 
mare and as such results obtained with 
Artifidal Insemination arc less favour- 
able compared to the other livestock and 
poultry. Several difficulties arc usually 
encountered in survival of equine sperm 
during extension and preservation. 

Marcs remain in heat for many dajs. 
This necessitates repeated inseruina* 
tions in the same heal period. It it 
difficulc to forecast the exact time of 
ovulation as it occurs independently 
2i to 72 hours before cessation of heat 
svmptoms. U is diificuU to predict ifjc 
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time o£ ovulation since the intenal hot 
ween onset o£ oestrus untl ovulation is 
highly irregular The viability o£ the 
spmimtozoa in the intra 
o£ mare is only for about 24 to 48 hours 
and o£ an unfertilized o\utn for about 
r, 10 3 hours Therefore ser\ices done 
very earlier or very late in oestrus 
period usually prove ineffective In 
natural conditions a stallion usnall) 
covers a mare several times during the 
heat period In a small stud consisting 
of not more than 20 to 30 brood mares 
when stallion gels as opportunit) of 
service in good time high conception 
rates from 80 to 90 percent can be 
obtained Whereas with the usual 
method of hand breeding vshen mare is 
shown to the stallion or Jack Ass once 
only It results m a much lower concep 
non rate This is on account of the fact 


that It IS often difTicuU to approximate 
service with ovulation Considering the 
complexity of heat periods and neces 
su> of number of services the 
method of breeding by Artificial 
Insemination can be considered 
as ideal for maximal utilisation of 


superior sues on large number of marcs 
with minimum exhaustion and high 
percentage of conception rates In 
breeding of marcs the special point of 
interest is tint the mares to be bred 


due to high proportion of accessory 
fiuids as a result of which natural 
aiiaeiobiosis due to acidification b) lactic 
acid formation does not occur The 
accessory fluids also have a high concen 
tration of salts which stimulates moti 
lity of the speim cells thus hastening 
then death by exhaustion The higher 
concentration of salts also exerts adverse 
effect on the capsule of the sperm head 
and causes its destruction As corapaied 
to bull and ram sperm the capsule of 
stallion sperm is weaker 

In the maic the semen is deposited 
in the uterus either in natural service 
or by artificial insemination and not in 
the sperm life preserving area of the 
cervix This is on account of the fact 
that ceivix in the marc is not anaiomi 
cally suitable to serve as a icscrvioi for 
holding tlie semen The uterine cn 
vironment is usuall) not favourable for 
prolongation of the life of the sperm 
bemen has therefore to be tieated witli 
propel diluents for prolongation of its 
life m vitro and in the uterus after 
insemination 

It IS experienced that sperm survival 
m stallion and jack semen is better 
when the semen is diluted m a ratio of 
1 3 to 5 parts of dilutor Survival time 
decreases vsith increase m dilution rate 


should be available for service during With dilution rate of 1 10 survival 
the entire period of their heat without period is found to be poor 
Hindi frequent inscmnnt.ons would be conception rues hue 

impossible jjecn claimed b) using not less than 1 

to 2 billion sperm pci insemination In 
Physiology of Semen mares which have undergone number 

Unlike wiih bovine or ovine spernu pitgnancies and which arc particu 
tozoa the pooi viabiliiv of equine heavy in size large volumes of 

spermatozoa is parti) due to pool initial diluted semen 10 to 20 ml are necessary 
sugar content of semen and its carl) for insemination for further transpoit 
exhaustion during metabolism Stallion of the sperm to the site of fertilization in 
semen remains highl) alkaline in nature good time This volume may have to 
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GU 


oE siillioH scmcii it is ;iil"s->b 
only fvcslily dil'iicd semen. 

Collcellon ot Semen 

not siitisfacton -is secretions ami 

laminated ssTth vagmaWee^^i^^^l^^or 
bacteria wlndi makes i 
presen-ation and rollec- 

harbours any infection, sucti 
lion becomes dangerous. 


Artificial Vagina 

Artificial sagina eollec- 

for bulls is “""‘'""tallions and iaebs. 
tion of semen r j^^ssian model and 
The American model are 

the Missouri or Aine 
considered suitable. 

Russian Model 

For the medium ^ eni. 

length oE the artificia 
with a diameter o£ ^ 

which reduced by 

to 8.5 cm. This is ^ 5 on. m 

means oE a shoulder ( ) ,hc 

length ivhich senes =is ^ , a. 

collecting ’^°“'‘^„„jcity. A" adjustable 

and oE 200 ml. capac 

valve is fitted uhich 

pressure in the vra e to be 

oE ait to water „ntainer is ma^ 

important. The wt ^ sundard 

up o£ aluminium . 

Cambridge liner (SVuUl-m, 


American Model 

The American or Missouri model 
described by Lambert and McKenzie 
(1940) is more complicated than the 
Russian model. It consists o£ an outer 
cylinder oE 15 cm. in diameter and 
45 cm. in length. It is made up oE th cL 
pliable rubber. The inner collecting 
°„be is vulcanised to the outer tube at 
both the ends. A sphincter like rubter 
band is fitted near the mouth o£ the 
hner at the proximal cud to simulate 
pressure o£ the labial sphincters. At he 
SLtal end after the connection to th 
outer tube, a continuat.on o ihe 'Uncr 

;::rr;n;era^ndo^utcrtuhcs.^Ses.rai 

modifications oE pressure 

;°t:.!:rih:wXE^.he^sa^^^ 

152a). 



FIS. 
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Beiliner (1910 and 1945) suggested 
certain modifications based on the fact 
that the main stimulation o£ the ejacu- 
latory ner\e depends upon die pressure 
o£ the \agmal walls on the glans penis 
and not on the vulval pressure. The 
pressure in the artificial vagina is ad- 
justed according to the size o£ the sire. 
Individual preference should be con- 
sidered. The temperature of the artifi- 
cial vagina is regulated between 
41-<15°C The inner side of the artificial 
vagina is lubricated ivith non-spermici- 
dal lubricant At the time of collection 
a mare in heat is controlled with pro- 
per restraint with hobbles. The tail of 
the mare should be wrapped by a dean 
bandage. Stallions and Jacks can also be 
trained £or collection on a dummy. 

Semen Collection 
Ri ACTION Time 

\Vierzbowski (1958) observed that 
the reaction time from copulation to 
ejaculatory reflex was about IS seconds 
under natural service and 16 seconds 
with artificial vagina. More mounts arc 
nccess.iry when aitificial vagina is used 
for collection as compared to natural 
service. Parsutin and Rumjanceva 
(1953) recommended that it is better to 
allow the stallion to mount several times 
before actual collection in order to 
obtain optimum quality and quantity 
of semen. This gives effective stimula- 
tion for the production of a fairly good 
ejaculate. They also observed better 
results with a marc than when a dummy 
was used. Stallions vary with regards to 
their reaction to liic .irtifuial vagina. In 
case the temperature of the artificial 
vagina is below 37°C, stallions would 
refuse to serve. Similarly too liigh or 
too low pressure in tlic vagina will also 
distract attention of the stallion. 


The artificial vagina. is held firmly 
against the flank, of the marc and it 
should not be pushed towards the stal- 
lion so that necessarily the stallion has 
to make fonrard thiust as during natu- 
ral service to gain ejaculation as soon 
as the glans penis comes in contact with 
its anterior wall. The penis is tlien 
guided by hand and directed into the 
artificial vagina. In tlie stallion and 
Jack about 10 seconds are required for 
ejaculation to occur and the seminal 
fluid is expelled in several fractions. 
This is in contrast to that in tlie bull, 
where ejaculation is obtained with one 
sudden thrust. 

Volume, colour aud consistency 

The first fraction of the ejaculate is 
of watery consistency and is devoid of 
spermatozoa. In the subsequent main 
phase to follow, the ejaculate comes 
from the testes and possess high con- 
centration of spermatozoa. This main 
fraction appears milky while due to the 
presence of spermatozoa. During the 
third and the final phase a glairy, vis- 
cous material resembling white of an 
cg^ is expelled. This is the secretion 
from seminal vesicles and the Cowpers 
glands which contribute to the bulk o£ 
the seminal fluid and this contains 
no spermatozoa. 

The secretions from the accessory 
glands approximately make up half of 
the volume o£ the total ejaculate in 
draft stallion but in the semen of saddle 
stallion and jack it is present in smaller 
amount. The total average volume per 
ejaculate is 70(00-100 ml.). The volume 
can vary from 30 to 300 ml. per ejacu- 
late. MacLeod and McGee (1950) 
observed in 23 thorough bred stallions 
that the volume of semen was 60 ±20 ml. 
The ejaculate of stallion is whitish, 
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Opaque and often of a gelatinous consis* 
tency. 

Sperm conoentraiion 

The average sperm concentration is 
100*150 miliions/ml. MacLeod and 
McGee (1950) observed sperm concen- 
tration of 254 ±108.0 millions/nd, in 
the semen of stallions. 


pH of the Semen 

The average pH is 7.33. Becnikov 
(1955) reported pH of 6.97 to 7.71 on 
his studies of semen from 29 stallions. 
He observed that the pH u'as unaffected 
by age and it showed no correlation with 
motility, viability, volume or concen- 
tration or number of spermatozoa per 
ejaculate. MacLeod and McCcc (1950) 
recorded pH between 7.2 and 7.8 with 
an average of 7.4 in tlicir tvork on semen 
studies of tliorough bred horses. 


Siienn Morphology 

Measurements of the stallion 'perma- 
toroa rccoidcd by Nishikawa and 
\\^Iidc (1951) ami Nishikawa et al (1951) 
arc as follou’s: 


Total length of 
spermatozoa 60.55 
Length of head 7-0 p 
Wh'dih of head 3.9 fJ 
Length of 


(;-i7 .f_63.0) 
(6.1-80) 
(3.3—1 6) 


"Wagenaar and Grootenhuis (1953) in 
their obsen'aiions on 35 stallions and 
3,000 marcs reported iliat for obtaining 
good conception rales stallion mu.st pro- 
duce 10,000 spermatozoa per mni. with 
65% of normal morphology. 

Biochemical composition of semen 

The tcsics of the stallion arc charac- 
icristic for producing large quantities 
of oestrogen. On certain occasions the 
oestrogen content in the stallion urine 
occasionally exceeds the amount present 
ill the urine of pregnant nurcs 
(Zondek. 1931). Ejaculation from the 
stallion as with t))c bo.irs is delisered in 
fraction which differ in origin and com- 
position. Ejaailatton bcgiits ^s'^th the 
delivery of the pre-spenn fraction which 
is thin .ind watciy. It docs not (ont.tiri 
vperinaio/o.i. crgotluoneinc or tliric 
acid. In a few seconds spenn ricli second 
fraction follows, whith is milkv in ap- 
pearance and not gcl.utnotis In .ulcli- 
lion to the high spern) concrniMiion it 
.dso contains higlj concentration of crg*v 
ihioncine and a sm.atl ipiantit) of <imc 
acid. 
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Table 55 

NON-ENZVMIC COMPONENTS OF STALLION SEMEN (As per Mann, 1964) 


Results (I) and (2) uere reported by 
Slovtzov (1916) and Milovanov (1938) 
respectively on whole semen, results (3) 
by Yamane (1920) on sperm and 
seminal plasma separated by centrifu- 
gation, only 0.7 —3.5,% of tlie ejaculates 
^v'as represented by the spermatozoa 


and the rest was seminal plasma, the 
volume of ejaculates varied from 40 to 
130 ml., sperm density from 92.6 to 
283.4 X lO’/ml. or from 3.7 to 
22.7 X 107 ejaculates. Data (4) by 
Bernstein (1933), (5) by Ilyasov (1933) 
and (6) by Shergin (1933, 1935). 



\Vholc semen 

Sperm 

Seminal 

plasma 

Specific gravity 

1.0117—1.0149(3) 

1.0975(3) 

1.0116(3) 

Freezing point (O^C) 

—0.5570 

— 

-0.615(3) 

Dry material (g./ 100ml.) 

4.295(1) 

20.255(3) 

2.541(3) 

Ash (g./IOOml.) 

0.915(1) 

1.760(3) 

0.914(3) 

Bicarbonate (ml. CO:/ 100ml.) 

24(6) 

— 



Calcium (mg./ lOOinl.) 

20(2) 

122(3) 

26(3) 

Chloride (mg./lOOml.) 

476(2) 

11(3) 

448(3) 


86—443(4) 

— 


Cholesterol (mg./ 100ml.) 

4.2(1) 



— 

Creatine (mg./lOOnil.) 

3.0(5) 




Creatinine (mg./ 100ml.) 

12.1(5) 




Lipid (mg./lOOral.) 

172(1) 



lifagncsium (mg./lOOntl) 
Non-protein nitrogen 

3.0(2) 

43(3) 

9(3) 

(mg./IOOml.) 

55.0(2) 




Pliosphorus (rag./ 100ml.) 

19.0(2) 

495(3) 

16(3) 

Potassium (mg./lOOral.) 

62.0(2) 


103(3) 

Protein (g./ 100ml.) 

1.043(2) 




Sodium (mg./ 100ml.) 

68(2) 

_ 

275(3) 

8(3) 

Sulphur (mg/IOOml.) 

3(2) 

32(3) 


The chemical cliaraclcristics exhibit- Mann (1951) observed that unlike in 
cd by the semen of Jack-Ass are similar the semen of many otlicr spcdcs, the 
to tliose of tile stallion semen. It has concentration of fructose in semen of 
high content of lactic acid contributed .stallion is very low. Its average concen- 
by seminal vesicle than the other acccs- tralion is 50 mg./ 100 ml. and ‘’“’■I mn / 
sory organs. mi. in il,e semen of stallion 2nd hull 
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Tabic 56 

STAIXION SEMEN 


the composttion of seme 
='“'nr iTdton "rent ceca- 


Hartres (1957). Mann (19a9) 
ct al (1956). Figures in round bracUt 
refer to die nnmber of ejaculates a a 
lysed, figures in square brackets gi'c 
range of rariations). 


Volume of ejaculates (12) (nd-) 

Drv weight (9) (mg./por ”>1.) 

eIuoI soluble m.aterial(..)(o>.-2 

Citric acid 
Ergothioneine (15) 

Phosphorus, total W ,,oo„,,.y 

Phosphorus acid soluble (3) (mg 

Carbohydrate, (“jg, / lOOml.) 

anthrone reactive (a) mg/ ,„o„,,.y 

Carbohydrate, ketose-repo (3) (ng/ 

(in terms of fruct ) and 

Carbohydrate, (n.g./lOOinl.) 

yeast fermaiitible (8) (» g 

Lactic acid (3) (ing./100m> ) 
Srcilpbospboi^-'"-*^’'"’^ ' 

Inositol (6) (mg./ loom') 


56 

30.7 

19.6 

113 

26.1 

7.6 

17.3 

11.2 


9.1 


12 I 
I n 
1.3 
.l.-t 
113 
31 2 



[I'l 16 21 
'0 3 6 11 
10 2 I'-ll 
111 1 2 1 ' 

[I'JO 17 1' 
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Table 57 


JACKASS 

Composition of whole ejaculated 
semen, epididymal semen, ampullar 
semen, seminal vesicle secretion and 
prostatic secretion all obtained from the 
same animal (Mann, Minotakis and 
Polge, 1963). Results on whole semen, 
based on the analysis of several ejacu* 


SEMEN 

lates, ^re averages, range ,is given m 
brackets, number of analysed ejaculates 
is given in square brackets, the con- 
tents of the epididymides, ampullae, se- 
minal vesicles and prostate ivere obtain- 
ed at slaughter four days after the last 
ejaculate had been collected. 


Whole semen 
Volume (ijql.) 

Sperm concentration (inillion/ml.) 
Fructose (mg./ 100ml.) 

Lactic acid (mg,/ 100ml.) 

Ergolhioneine (mg./ 100ml.) 

Citric Acid (mg./ 100ml.) 

Acid soluble phosphate (mg.P/ lOOml.) 
Cliloride (mg. NaCl/ 100ml.) 


69.1 (36—120) [14] 
229 (100-^475) [II] 
2.8 (1.9— 3.8) [2] 
44.4 (22.3—77.4) [5] 

3.4 (1.9— 5.0) [4] 

7.4 (3.6—10.4) [4] 
19.7 (17.9—21.6) [4] 
757 (748—773) [4] 


Organ contents (mg./ 100ml.) 



Epididymal * 

Ampullar 

Vesicular 

Prostauc 


semen 

semen 

secretion 

secretion 

Lactic add 

54.8 

52.8 

319.0 

81.2 ' 

Ergothioncine 

0.0 

' 50.4 

2.0 

0.0 

Citric Acid 

0.0 

0.0 

72.0 

0.0 

Acid soluble phosphorus 

260.0 

32.7 

22.0 . 

12.0 


Dilution, preservation and storage 
of semen ' ‘ 

It is quite common to use undiluted 
stallion semen for insemination of mares 
when the number of marcs to a stallion 
is very limited. tVhen large number of 
males are assigned to one stallion, the 
semen has to be diluted and extended 
for use either for a single or repeated 
insemination. 

The equine spermatozoa arc very 
delicate as compared to those of other 
domesticated animals. ' This has been 
atlribulcd to the relatively weak lipoid 
capsule of tlic sjjcrm cell. Rubber and 


acconile arc highly ledial while as 
polythene is practically harmless to 
equine spermatozoa on contact. 

On account of the sensitivity of the 
stallion sperm it is recommended that 
dilutor should be added to semen as 
soon as collection is obtained. This 
should be done regardless of whether it 
is required for immediate use or for 
storage and transport. The dilutor 
should be warmed to body temperature 
and added gradually and mixed 
uniformaly by slow rotating movements. 
Stirring with glass or stainless steel rod 
should be avoided, 


The Vhcous fraction inurtcrcs wW. 
dilution and storing <iualitics oE semen. 

I therefore advis-rble to seperate rt 

from the 

rvith a g ass r ;s used for 

in sealer bath a 

insemination uuhm . 

extension. In a = 

,0 use part of ‘'“‘^.f^geration in 
d.ay, it is stored “"der re.r g 

single dose contain procedure 

before P superior 

fadlita.es maxnnd tu 
germ plasm. Emilio' collec- 

cooled as s“°'' “ nuickly the state of 
lion to bring on qmcky 
reduced motility o p of 

is most necessary for P 
their energy. 
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5.76 g. 


0.67 g. 
100 ml. 
3.0 — 5.0 g. 
1 ; 2. With 


When egg V<>"‘ „pid. The 

cooling process a can be 

bottle containing dl^^^^^ ^ 

placed mat . • _ ice-water at a 

ihermosnask containing ice ' = 
temperature of 5 to 10 C. 

Dorotte (1955) found .the Eolloivmg 
diluent to be most elf 

30 g. 

Glucose ••• 20 g- 

Lactose ••• . ■•’ 

Sodium Potassium ^ 

tartrate ’ jqqq ml- 

Distilled water ••• *•' 20 O g- 

Fresh eggyolU •••. V . g g. 

• Para amino benzoic acid 

• fr ed of abluimn 

The eggyolk IS ^ dilution 

membrane .and ch j Fairly good 

catevariedfrom US m ,S 

jr.™; 

H.|a.r (Hill “"Jj.;”' 

by using following 


Glucose (unhydrous) 

Sodium Potassium 
tartrate 

Distilled water ... 

Fresh eggyolk 

Dilution suggested 
higlicr dilution rate die motility of the 
spermatozoa drops proportionately 
Vlachos (I960) reported that a diluent 
consisting of one part of eggyolk and 
five paru of a solution containing 1.3 ,» 
sodium bicarbonate and 5% glucose as 
satisfactory. Despite storage of 99 hour 
and agitation during transport by road 
the level of fertility obtained widi this 
diluent was 5% higher than with 
natural service, although the conception 
“te averaged only 35%. 

(1959) claims good results with the fol- 
lowing extender: 

Distilled water ... ••• >0® 'f' 

Potassium Chloride ... 0.08 g. 

Sodium hydrogen 

phosphate ... - »• 

To 95 ml. for the above solution arc 

added. 


... 5.0 g. 
Glucose • • 2 Q 

Fresh eggyolk ... 
fiS ml. of semen arc poured imo 
1 ml 1 " ml of the above dihiter 
lubes and 1-- mi- ml, led. The 

termed as Bakcii N lien 3, 

fJoO to 1 500 r.p.m. for 15 minutes. 

Vr.^asma hr .h'’e upperjay- u - 

hours. , 

by using Je. Mihailov (19561 
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Table 57 

JACKASS SEMEN 


Composition of whole ejaculated 
semen, epididymal semen, ampullar 
semen, seminal vesicle secretion and 
prostatic secretion all obtained from the 
same animal (Mann, Minotakis and 
Polge, 1963) Results on whole semen, 
based on the analysis of several ejacu- 


lates, are averages, range ^is given in 
brackets, number of analysed ejaculates 
is given in square brackets, the con- 
tents of the epididymides, ampullae, se- 
minal vesicles and prostate were obtain- 
ed at slaughter four days after the last 
ejaculate had been collected. 


Whole semen 
Volume (ptl.) 

Sperm concentration (million/ml.) 
Fructose (mg./ 100ml.) 

Lactic acid (mg./ 100ml.) 
Ergolhioneine (mg./ 100ml.) 

Citric Acid (mg./ 100ml.) 

Acid soluble phosphate (mg.P/ 100ml.) 
Chloride (rag. Naa/lOOiul.) 


69.1 (36—120) [14] 
229 (100-^75) [11] 
2.8 (1.9— 3.8) [2] 
44.4 (22.3—77.4) [5] 

3.4 (1.9— 5.0) [4] 

7.4 (3 6—10.4) [4] 
19.7 (17.9—21.6) [4] 

757 (748—773) [4] 


Organ contents (mg./lOOml.) 


Epididymal 

semen 


Lactic acid 54.8 

Ergothioncine 0.0 

Citric Acid 0.0 

Acid soluble phosphorus 2600 


Dilution, preservation and storage 
of semen 

It is quite common to use undiluted 
stallion semen for insemination of marcs 
when the number of mares to a stallion 
is \cry limited. When large number of 
marcs arc assigned to one stallion, the 
semen h.is to be diluted and extended 
for use either for a single or repeated 
insemination. 

The equine spermatozoa are very 
delicate as compared to those of other 
domesticated .animals. ' This has been 
attributed to ilic rHaiively \teak lipoid 
capsule of the sperm cell. Rubber and 


Ampullar 

Vesicular 

Frostatic 

semen 

secretion 

secretion 

52.8 

319.0 

81.2 

50.4 

20 

0.0 

0.0 

72.0 

0.0 

32.7 

22.0 1 

12.0 


acconiie are highly lethal while as 
polythene is practically harmless to 
equine spermatozoa on contact. 

On account of the sensitivity of the 
stallion sperm it is recommended that 
dilutor should be added to semen as 
soon as collection is obtained. This 
should be done regardless of whether it 
is required for immediate use or for 
storage and transport. The dilutor 
should be warmed to body temperature 
and added gradually and mixed 
umformaly by slow rotating rapsements. 
Stirring ivith glass or stainless steel rod 
should be asoided, 
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resulted iu the gicatest number of 
available spermatozoa. Tlte first ejacu 
?ate after several tveeks rest may con- 
tain large proportion of dead spermatm 
“ 0 “ and thereafter the semen sample 

Tould be discarded. The X" ”” 

stallion and jacks ’'“"he 

compared to that of the bulls, the 

“Z concentnition varies betiveenj 

to 800 millions sperm per • P 

rhanl,0(k000jerniaozaiPernin^_.on 

not suitable J ,„orphologicallv 

The proportion of P 

abnormal ''Z iiigb (300 

stallions and huHsandrams 

per loop sperm) Spermatc 

would indicate po 1^ ^ 

roa from staUion and jack 

viability P=‘5““’'"Vd"ue nt. the ferti- 
and even with a g couple of tla)'* 

lizing capacity lasts foi a coupl 

only. 

insemination Technique for the 
mare and jennet 

Marc or jennet ’'“.‘"jiZ'Ros'va''” 
perly Iftore in*emj^.^ 
can be done , ^are agamst a 

chuteorbybackmigjje-^^.,^^^,,, 

teasing pa'"' J’' , held to one sMe. 
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finger. The catheter is then diiected 
into the uterus and insemination done 
by syringing with either neat or diluted 
semen. The suitable dose of extended 
semen for insemination is about 10 to 
20 ml. (Fig. 152b). 

For the jennet similar teclnn<iuc of 
insemination is recomincnded .is in the 
mare. In the jennet the cen ix is longer 
and more tortuous than nr the mates. 
As such difficulty is usually experienc- 
ed in the introduction of inseminating 
catheter into the uterus. 

Inseminating mares close to 01 illation 
time is a difficult problem, as such re- 
peated inseminations may be necessary. 

Breeding season in the mares 

The Breeding season is innuenced by 
the seasonal factois such as the favour- 
nliie times of the year when young ones 
l a c ample .0 cat under domest.e 
Sudition. 1,1 im^enuc diu-tc » 

„o definite breeding season. Ho'jvj^ 

— ’o^^SrZX:- P 

““f'^s‘:i::f’cx‘:reZ'ormm;cmi,,rc 

-^"rbetdizs 

PJ."-"!!; ““rh.. normal duration of heat 


dmte or by bajdngjw .iV period, oesuus cycle a.uijmmjo^^ 

teasing P°'c- Th 5,dc. dhciency-. The norii 

bandage or dotjand hd^_^ P'dod «>ends ^ [oj J 

Area around v of die pe ptoportion 

with soap and water ano 3 fm cvv ilim 3 to 

The operator should "cm P^te^^.^ of ^ cLm tdcv breeding 
clolhtgand ful^^f f:Tof any ^ d'min >dn.er become, ex- 

will safeguarc^ SermpmS irrc-gula 

infection from f before ^ 

of vaginal passag Iiisenii 

insemination is n ^ of a ratheten 

nation is done P>. ^„cing the 
It is guided by ,,0 rathcier i, pu*' 
into the vagina an hv die index 

cd into the cerv ,x 0“'“ 


cold comlirie, 

^plng rhythm oumZmain 

t^^'-cl’^drbSr mne legukir. 
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dilution as compared to milk from other 
species Better sperm survi\al rate ^vas 
claimed m milk evtender ^vlth 1 4 to 
1 2 j dilution i-ate and foaling rate there 
of \aricd from 73 5% to 93 7% 

Results obtained on >arious dilutors 
by Vlachos (1960) me as follows 


Yolk bicacbonate 
glucoso 

B 

§ 

8 

1 

1 

No of 



mares 1674 

700 

77 

Conception 



rate 307o 

33 9% 

26% 


Pcrnikov and Skatkin (19 jo) found 
10% solution of hone) in distilled 
water is i sitisfactory diluent for stil 
lion semen Rasbech (1959) suggested 
use of homogenised sterilised cream as 
1 diluent Buiko Rogalcvic (1949) ob 
sened tint motility of spcrmilo<toa was 
presened for 8 to 13 da>s in cggyolk 
glucose dilutor it 0“C The egg>olk 
concentration was 0 6 — 0 8% and the 
best 1 itio of semen to diluent was 1 2 
to I 3 As tune progressed there ssiis 
fall in the fertility rate With certain 
samples semen stored upio 72 hours 
showed equal rate of fertility as with 
fresh semen Dorotte (1955) made sum 
Iir obscrvilions 

Schmidt (1950) obsened that the best 
method for preserving semen was to 
keep It undiluted at 15 °C ssith prccau 
non not to expose it to light Ruhr 
(1957) found that undiluted semen rc 
tamed its motility for 8 2 hours and that 
niotilit) was rciami-d for 100 8 hours in 


7% glucose diluent, m marcs' milk for 
108 houis, in 7% glucose and 5% egg 
yolk for 290 hours and mare s milk plus 
5% eggyolk for 302 4 hours Bv using 
the milk eggyolk glucose diluent stored 
fov 48 hours he obsciscd tliat the per 
centage conception rite dropped to 
30% when diluted semen was icquircd 
to be transported Doiottc (1955) did 
not encounter pronounced decline in 
fertility on transport of stallion semen 

Eggyolk phosphate dilutoi is not 
satisfactory for extending stallion semen 
Adequate amounts of egg) oik and 
glucose are more important than the 
buffers m a diluent The diluent made 
up of equal parts of eggyolk and 5% 
glucose solution shows laetter sperm 
siirvnal than the buffered eggyolk 
dilutors 

About 100 to 200 units of the anti 
biotic per ml of dilutor exert anti 
bacteiial effect on stallion semen with 
out causing any damage of the sperm 

Szumotvski (1954) obtained suiaival 
lates of 50% for semen diluted in 
glycei ol egg) oik glucose with strepto 
ra)cin and sioicd at low temperature of 
— 79'’C foi i months 

fijiiiskaja (1950) adopted the simc 
technique foi preservation of equine 
spermatozoa in yolk glucose glycerol 
diluent at -70'‘C as followed with 
bovine spermatozoa After storage for 
44 months 2/Srd of the samples regain 
ed 80 to 100% motility and 1/3 of 
50 60% 

Pickett ct ai (1974) observed that an 
average of 450 inillton spermatozoa 
were lost when semen vs as collected 
daily md well over a billion were lost 
when semen was collected every other 
day They further concluded that a 
collection frequency of ever) other da) 
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ins, car back, squealing, fence pushing 
and striking as the most useful combi- 
nation of responses for prediction 
oestrus. 

Best tbne to breed the mares 

Best time to breed a mare is near ovu- 

PuL time uhidicin only be ascem^^^ 

cd by palpation of ovaries pe 
;ltluis’not possible in each and every 
case. Riped follicles can be V 

rvnerienced and trained persons. The 
he an“ consistency of the ova^ and 

follicles differ gready from mare to mare 

even during die stage of oestrus. 


highly oestrus, mare 

r;sUtd:tteTestinthe^tallion^^^^^^ 

when she approaches the oimlation t.m 

she becomes gready intereste . 

The vaginal disclu^e of die mare m 
the time o£ onset of oestrus, and 

and glairy. At the pea „ofuse and 
close to ovulation lime P 
of liquid consistency. ‘ ^.oided 

mulated in the 'agm-i mid 
frequently. Fodoumg discharge 

symptoms subside -vi v and Kniyish 

b^Les concentrated, Tso^’bc- 

milky. Finally odor o^^ay^ „gina. 
comes go"’"T on ^oat the 

In a mare ishich i , is pale, 

vaginal mucous mcm^ U ^ 

sticky and rough > «gi- 

difficult to ' yy-iih the onset 

il.il passage at this s g ^ j^^o. 

of oestrus the hand uiucus and 

duced due to the 5,oty During 

the feel is sniOTth and .J ughdy 
anoestrus condition t i oestrum 

closed. During earlier su^ea 
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the cenTX is partially relaxed, near 
ovulation time it becomes completely 
relaxed, smooth and tonic with rhyth* 
mical relaxation and contraction on 
palpation. This facilitates die easy 
transport of semen from cervix upwards 
during mating. 

If ovaries arc palpated at the height 
of oestrus large ripe follicle u’hich feels 
like a blister well elevated on the ovary, 
can be felt. The wall of the follicle be- 
comes very thin at the height of oestrus. 

The period of heat ivith intense 
symptoms of oestrum may vary and 
perist tor seveml days. It is therefore 
advisable that the m.ire which persists 
in tot tw-o days after the last service 
should be bred again. 

Some mares in heat ='1"“ 

sr£r, 

other mares. 


In the jennet the same pattern ami 
1 rhsnecs are obsened as m the 
ocstrual ''’•’"f; ^ „.ose 

"“'“to. re‘ i^rkedly noliced In 
homosexual belusiour is 

* • 1 ivluch is in coniiast lo ihc 

also noticed ulucli IS 

S’rotfjeLlsiudUu^ 

Uc faemrs and as 

S tos better to check up -»• 
help of a teaser. 

Dreedins at Foal heat 

The first heataf.er .‘s;;" 
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Fig 152(b) Al. Technique in more. 


It is customary to tease the brood marcs greater irregularities Length of heat 
about 18 da>s after the cessation of period ranges from 3 to 8 da)S as in 
oestrus to confura if they arc pregitant. mares. In unthrifty jennets it is slightly 
Houcser great sanations arc noticed in longer. In contrast with the mare they 
the inicrsal bctssccn tsso heat pcriwls may show short oestrus period of only 
due to iniUtcncc of sariciy of factors. h2 days in fall and not during summer. 

Marcs with continuous oestrus and in conse(|ucncc of this some jennets 

those witli absence of external sympionu settle easily svilh very few services 
will also be cycling normally with re- a„ring the fall than during the 
gards to the formation of follicle and spring and summer. Bach et ai 
fcrtilizablc ovum It is desirable to keep reported the mean duration of 

the prcgnint marcs under close obscr- oestrus, dlcstrus and ocsirous cycle in 
vations throughout the breeding season as 08 ± 2.3, 15.0 ± 2.1 and 

on account of the fact that the pregnancy OLS ± 2 5 days respectively. The range 
may be interrupted by abortion or duration of oestrus, dicstrus and 
embryonic death. Such marcs may ocstrous cycle as observed by them was 
resume their heat cycles. o to 21. 5 to 21 and 13 to 30 days 

Jennets more or less bcluvc similar respectively. They recorded 9 criteria 
to the marc with regard to tlicir breed- — eversion of vulvur labia (winking), 
ing habits except that a few may show tail raising, squatting, urinating, kick- 



ARTIFICIAL 


insemination* in the EQUINT. 


G23 


Btitllner, V. hicago 

g:."/^»d“Mu>o"’tsso''ciation of America 

Inc. IG PP., , Vet. Path: 

Bernstein, A . D. (IGSG). (A.BA, 

Orenburg Vet. Inst. l. . 

3:478). /1951) Characteristics o£ the 

Bielanski, W. ,, and microscopic 

semen e' “rattan of fertility, 
investigations *_3,j poion Sci; 

Reprinted from r. ' 1950 (16):69 

Lettr; Cl. Sen inath. nat, B. 

(A.B.A., 19, No. 15G4P Dliteljnoe 

Buiko Rogalevi^ {erebca (storage of stal- 
hraneme p„iod Konevodstvo. 

lion semen for a long P 
5:27-34 A.B.A. (195G). Vliia- 

Caljuk, E. and V. Ru>ril| ^^„,eni ecrij 

nie ryhnoi muki riu kac tosh Ammais. i.e-, - 

bcov.proizvoditelel une a.^Uon semen). 2. p. 51. ..^vsc W C Polge 0963). 

meal on the (Anim. Breed. Mann. T.. LuboUsm in the 

Konevodstvo, Semen compos lion a“o ^ 

Oft TJo. 1774). , T /" White ctaiHon and jackass, j- h 


t amhert W. V. and F. F. McKenzie (1910). 
Artificial insemination in livestock breed- 
mg. Clrc. U.S. Dep. Agric. No, .567.68 
fAnim. Breed. Abstr. 10. 7). 

MacLeod, J. and McGee, W. R. (1950 . The 

Noi 

John Wiley Rowson 

' Participation ol seminal plasma 
S’ .be passage of -0“ ‘n the 

female seproductrve ract oi e 

Horse J. Endocrin 13:133-HU in.io... . 

“rfk'— 

Animals! NewyorL Academic Press. Vol. 
2. P. 51 


Konevooswu. 

Abstr. 26 , No. 1774). j q. White 

Dawson, R. M., C. UQ^nhoryl choline and 
(1957). Glyceryl Phosp^^^ re- 

phosphoryl cholm ^ j; 65:627. 

lation to ohollne. B oc jj^ggmination artlft- 
Dorotte, J. M- des equldes. Recucil 

cielle et reproduction . publlees on 

ae'“L?es et 

tltre des recbeches 9(2):3«13. 

algerie. Ann. Inst^^ (1®56). 

Haag. F. M. and N. T. wer non. 

lationship between .gnt.ation of semi- 
protein sulphydryl con« stalhon. 

Sal fluid in the (A.B.A.. =5- 

No. 573). inositol in seminal 

"pSa. Biochem J. ol^® 

Hejzlar, Z oc/amenovani koni H 


ton. T.. C. metabolism In the 

S^n'TnriSass, d. Beprod. Fertfl. 

Mann. Th^ddeus UOM). The ^bem^^^^ 

S"ndon Methieni Co. Ltd.. Newyork. 

John Wiley * Sons. 

Marden, W. and N. T ' motp 

Sr^i^iLVX'rif.’ 7: 508.515 .A.B.A.. =5. 

MmaiiorN. I. 'Sa'’'lrcnf s:!l°A°oh^^^^ 

Kaccslve razbav clja seme 
l“rSL\Teq''^.voLvodstvo. 4-74 

A.BA.. 24. No. 5531. ukosslveimoe 

Milovanov. V K. .hlvot- 

ion Moscow. Selihorzix 


£• r;S' ‘Sws. as JOira 

A 26, No. 51). „,,innie nekotoryh (cm,.) C. No. I. is- 
nimskafa. T. ;‘?fJas.i “”'“°70- '?•. a Y Y Walde and U 

faktorov na temperature istaies on art.llcial ln‘e“i“‘" 

Zamoranvanijn P lactors on st^ VI Morpbo.oiical *.a .. 

SsisS- 5 ?»h::» 

-bill;- -.g^ox xrans-Vet- g^). nf^rw—L- 

""'vS Inst ?f48 <A-S-A\?t prim.““V“ Ninkai.a. Y s.-,a a.t..'-a‘ 

Vet. insi. ..gej) OP>L^” ,T«. ot niUk m bo-nes. Sxiu rorn4.irjfDJ. 

K^tr.’*' J.'%5’L P^r^av P P, 

ot diluting It). ,(30)‘.557*5 i 4 
Ved. Zivoc. Vyr; -t3o» 

No. 1692). 



llEl'UODUCnON IN FARM ANIMALS 

with cessation o£ heat two days aiicr 
last service the chances of conception 
are fairly good. This is possible when 
parturition has been normal witli no 
retained placenta, uterus is healthy, 
free fiom infection and involution com- 
plete. On account of uncertainty of 
these requirements at foal heat, many 
breeders prefer to breed at the next heat 
period which occurs at about 30 days 
after foaling. 

Factors affecting semen production 
in the Stallion 

Production of semen from stalHon 
and jacks differ greatly from that of 
bulls and rams. In many respects it is 
similar to that of the boar. Both stal- 
lions and jacks discharge large volumes 
of ejaculates varying between 25 to 
150 ml. in some individuals, as mudi 
as 400 ml. Stallions of warm blooded 
breeds give small ejaculates with high 
spenn concentration as compared to 
the voluminous ejaculates obtained 
from draft stallions and jacks. After 
prolonged sexual rest the first ejaculate 
is usually large. AVith frequent services 
the later ejaculates become smaller in 
volume and the quality of semen drops 
very rapidly as compared to that in the 
bulls and rams. Stallions of high vigour 
can give trvo services a day, but the 
period for which they can extend sudi 
services is very short. One service a day 
throughout the breeding season ensures 
fairly good conception rate. In addition 
to the season, feeding has a significant 
influence on the semen production. 
Unthrifty stallions produce poor qua- 
lity of semen. Provision of green grass, 
oats and other concentrates is most 
essential during breeding season for the 
production of high quality semen. 


Several factors contribute in causing 
subfertility or temporary infertility. 
These may be physiological, pathological 
or psychological. Insufficiant exercise, 
overwork or poor condition arc some of 
the common causes. Caljuk and 
Rumanceva (1958) suggested feeding of 
increased protein rations even fish meal 
to stallions in production. Skatkin 
(1951) observed that rvhen stallions 
were fed concentrates such as blood, 
milk and bone meal and used succes- 
sively for a week, there was decrease in 
the volume of semen and increase in 
sperm motility. Rations mainly com- 
posed of hay, oats and bran alone caus- 
ed deterioration in the quality and 
quantity of semen. Higher plane of 
nutrition, improved fertility in young 
stallions than in aged stallions abo\c 8 
years of age. Seidlcr and Zolkiewski 
(1951) reported that increase of oats in 
the ration liad a beneficial effect on pro- 
duction of semen. Syresin (1953) report- 
ed that icplacement of some of tlic 
grains by yeast led to an increase in tire 
volume of semen but it did not signifi- 
cantly improve the fertili/ing ability. 
Sinjaeva (1951) failed to record any 
difference in concentration or volume of 
semen in different diet groups, survival 
of spennatozoa horvever rvas markedly 
better in stallions fed rvith experimen- 
tal ration. 
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ArtiEcial Insemination in the Sheep 


During the recent 

necessary to breed i„tcn- 

insemination metho Dussia is dte 

sive use o£ world where 

foremc«t county nnnuaUy 

thousands oE sheep are annua y 
by artificial iusemmat.n. Ke 
South Africa, Roman 
Argentina are otnc breeding 

U.|ited use o£ tins 
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India, it has been tnedwn^^^^^ 
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In fiocks where it is not possible to 
settk the ewes in good time, lutiir.. 1 
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flocks where 8"‘'" S 
rrrirlro/ol auaUty nuni for 
breeding purposes. 
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Limited use should be done in 
case rams are not progeny tested for 
fear of transmission of undesirable 
traits especially lethal and sub-lethal 
characters. It is desirable to use rams 
^vith very high fertility rate so that the 
flocks can be settled in a leasonable 
period of about 60 days under natural 
mating. 

Management of Kams 

Kam sperm takes 40 da>s to matme. 
The sperm cells which are required for 
A.I. programme are developed during 
two months prior to their collection. 

Most of the inseminating programmes 
are carried out from mid February till 
mid May, as this is the period when 
e\vcs are normally cycling. Ho^vever, 
most of the seraiarid areas experience 
very hot summers, resulting in summer 
infertility. 

Rams, should have access to pasture 
or irrigated plots and before they arc 
let out to pasture, should be inspected 
daily for fly strike, screw worm and foot 


absc^. Ttvo tooth rams arc segregated 
from adults to prevent fighting and 
homosexuality. 

When the actual inseminating pro- 
gramme starts, the rams are still housed 
and fed as before and walked to the 
shearing shed and back daily, to ensure 
exercise. When in use at the shearing 
shed, they are penned separately atvait- 
ing their turn as semen donors to avoid 
fighting with other mates and to save 
time in handling. 

The training actually does not begin 
till lire programme starts and it seldom 
takes more than tts'o days to get all 
rams to serve a c^vc in a bail and sub- 
sequently into an A.V. The number of 
collections to be obtained in a day 
varies from ram to ram. From most of 
the rams semen can be collected 
three times a day producing average 
ejaculates of 1.0 ml., sperm concentra- 
tion of 35 X 10* per ml. live counts 
85-90% (Miller, 1975). He further re- 
ported 15,000 X 10* spcTin per day from ' 
tw'o tooth rams in three collections. 


Some typical results of rams semen examined on day 6th of a programme 
arc presented below; 



Vol. (ml.) 


Sperm No. x 10* 

Live (%) 


* 

No. 1 

No. 2 

No. 3 

No. I 

No. 2 No. 3 

No. 1 No. 2 

No. 3 

Ram A — 3 Yr. 

0.7 

1.4 

0.8 

39 

45 35 

90 92 

88 

Ram B-3 Yr. 

1.0 

1.0 

1,1 

4! 

31 31 

90 86 

88 

Ram G— U Yr. 

0.8 

0.6 

0.5 

54 

45 45 

82 95 

95 

Ram D_U Yr. 

0.7 

1.0 

0.4 

54 

43 36 

95 95 

95 

The semen from the 

same rams was 

collected thrice daih 

' and on day 

15tlt 

the collections were examined. 






Vol. (ml.) 


Sperm No. x 10* 

Live (%) 


Ram A 

0.6 

1.0 

0.8 

10 

40 35 

90 90 

90 

Ram R 

l.O 

l.O 

l.O 

10 

35 30 

90 85 

90 

Ram C 

0.0 

0.6 

0.4 

32 

40 15 

80 90 

95 

Ram D 

0.7 

0.5 

0.7 

45 

40 35 

95 95 

90 



50'';, of llicse were abnormal. During 
'the inonlhs of July lo Scplcmbcr. there 
was complete cessation of spctmatogenic 
activity. The semen tras devoid of 
spermatozoa, ejaculates treic watery and 
resembled those obtained from vascct^ 
mised rams. Tl.e restoration of norrnm 
spermatogenesis started from 
October. There was remarkable im 

provetnent in Noventb.. Tbe^avemge 

initial ■ motility was .1.-, the ] 

of abnormal spermatozoa 

10 6% and the semen quality was ex 

ceilem in December imd Ja.-ty - ^ 

when environmental temp 
creased beyond 80%- 
. u is evident that them^ is^P^enod.c 
rhythm tor 'P^^^^jinly by high 
tern is ,0 deteriorating 

temperature lea^ S „l,ich 

changes m sein 4 y ,.„n,„cr. 

usually Stan f™” ‘'’V^duaUy inf 
The semen q;>a‘'T ® ^ is not 

proves ' by '"“^■“"“"ent the follow 

clearly semen produc 


;;i-not inthra^S^requency of 

service and/or collections^ 

• Decline in „‘Jed by o 

invariably be accomp-^ ,pen., 

reduction m the proporlion o 

cimin and inotease m die P n ^^^.s 


count aim „ jj is on the basts 

abnormal spermatozoa- . „f 


a. It IS * — _f 

auuuit**«‘ -r . genien 

o£ such changes m equator 

rams in areas awa fron 


from ..‘.la-s 

rains m <cmen 

dial a Comstock d a! (ISM*)- 

been reported D> 
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Bogart and Mayer (1946) and Cupps el 
al (1960). Deshpande (1970) observed 
under Bombay climatic conditions in 
Bannur X Somali rams that the best 
semen samples were obtained during 
spring and winter. During these seasons 
the relative humidity was lower and 
differences between morning and even- 
ing levels of humidity were higher (7 to 
11 5%y, the minimum temperature was 
lower and the differences between 
maximum and minimum temperatures 
were wider (12" to 13"C) and the rain- 
fall was nil or negligible. 

Studies show that shifting indigenous 
rams even from far distant are.is to other 
tracts which fall within the broad range 
of tropics and subtropics do not impair 
the reproductive efficienq’. 
rams wliicli were brought from South to 
North India to an approximate distance 
of about 1500 km. did not alter in their 

eproduclive efficiency. The variation 

. ^ ^t^rnpy-ifiire or duration or da>lignt 
tad effect on the production o 
'uality semen throughout the year 
?s"li and Roy. 1969). 

Day 

Ormvant 

™Tpennatozoal production, 
tracer studies in spcrmalogcnc. 

His p32 ‘«ccr s division of 

sis show that ^ ^d time of 

primaty ^rc rdatiicly 

subrtqucnt m ,,otoperioilic cn- 

‘‘•“‘'membut.he.iumbcVof spernu- 

vironment but leic inaiiira- 

.ids which “.„,d. -rlic failure 

lion process ar j . j untkr 

“ nnaeastaglaily'dlumina- 

condinom of ma^ng 

:S:.C-nlh. supe.iuq.-a on im. 


clearly known to wha^^^ produc- ,^„vecu ‘''™f ™‘“tozoarFod“<:''''''- 

ing factors inBu - ds. amount of periodism on sp . . * joaiogcnc- 

tiomshade ., yjily of greens, feed. His p*32 tracer studies in p (j£ 

wool on rams, availabili y ^pj the rate _ 

short term beat waves m son ^ 
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suitability for use as sire. Selection for 
mutton characteristics can be done at 
an early age as growth rate is the im- 
portant criteria. Watson et al (1956) ob- 
served that testicular development can 
be correlated more with Uve weight of 
the ram tlian tvith age. 

Factors affecting semen quality ^ 

1 . Season 

Marked seasonal variations in density, 
percentage of abnormal sperms and 
gl) colysis in semen of rams tvas observ- 
ed by Comstock, et al (1943). Poor 
quality of semen was recorded during 
summer and early autumn months i.e. 
July to September. Bell (1945) obser.'- 
ed slight seasonal variations in Ram- 
bouillct rams in tvhich semen quality 
was poor in spring i c. March-April It 
improved in summer (May-july). 
Roger (1951) found that in autumn, 
ram semen has higher motility and a 
longer viability on storage than in tlie 
semen collected in spring. Maqsood 
(1951) on his observations on young 
SuCflok rams reported that during the 
non-breeding season, there is a marked 
decrease in the libido, \o\nme and 
spcrmaiozoal density and increase in the 
number of .ibnorinal sperms. Poor libido 
is believed to be due to interference 
with the production of androgens by 
the interstitial cells. Histological exami- 
nation of testes of tlic young ram carried 
during spring and summer revealed 
arrested spermatogenesis in the majo- 
rity of the seminiferous tubules. Watson 
(1952) observed that Marino rams show 
higher fcriiUly in the autumn but there 
is uncertainly in t!ic spring. IViggins 
ct al (1953) found a significant correla- 
tion between libido and fertility in the 
range rams. Volcani (1953) observed 
scason.ll variations in spermatogenesis 
in Awassi sheep in Isrcal. in July and 


August when days, arc long, and hot, 
histological , examination of , testes in 
rams indicated active spermatogenesis, 
where as from September to December, 
degenerative changes were noticeable. 
He considered that the temperature was 
not the causative facton and implicated 
availability of grazing facilities. Shukla 
and. Bhattacharya (1952) observed that 
the reaction time, differed significantly 
between rams, but there was no seasonal 
trend and no relationship to quality of 
semen. Significant seasonal variations in 
the volume of semen, pH, speim concen- 
tration, motility and percentage >' 0 £ 
abnormal spermatozoa weie observed. 
Variations between months and within 
seasons were also significant. The quality 
of semen was poorest in autumn and 
best in spring. Hafez et al (1955) observe 
ed that the quality of sernen* of Ausimi 
and Rahamani rams in Egypt ,n’as very 
good during spring and autumn than in 
summer and winter. Hulet ct al (1956) 
found that ram fertility was 42.^% 
before September due to poor quality 
of semen and thereafter the fertility im- 
proved to 67.G%'Saliam and Roy (1967) 
observed in their studies ' on Romney 
Marsh rams brought m Utter Pradesh 
(India) for improving the indigenous, 
sheep, that in tlic month of Jaiiuai y, the 
abnormal sperm count ,was 3.8% but 
during the month of February, as Uto , 
climate begins to get (Warmer, the ’pcr- 
wntage of abnormal sperraato/oa 
increased to 27.5%. The signs of semi- 
nal degeneration gradually^ developed, 
thereafter as dm summer advanced 'the 
initial motility became popr, sperm 
conccniratioh dccre.iscd, more than^ 
90% of the spenns ^v’crc found dead and 
the number of abnormal spermatozoa^ 
also increased. In the month of June, ’ 
the wave motion was completely ab?cjii, ^ 
ail spermatozoa were dead and nearly 
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Shock 

Webster (1952) observed that in 
Neivzcaland, a cold southernly 
during night rendered 18 rams infertile 
over night and the condition 
for remaining period of the breedi g 
season. He also observed from *■= P“ 
record that abnormally low lambing 
percentage was related to a sudden 
posure to stormy weather during 
mating season. 


Dun fl956) recorded temporary infer- ^ y. with hot water at ■ 

lilitv^n ra^ due to damp and marshy depending upon the season, 
Jjntnons which led to seminal degene- the inner tube 


tility in rams, aue to ^ H/-<Tene- 

conditions which 1'^ to seminal djne 
ration associated with 

testis. The condition J; ui,o 

by svarm humid weather _ 
plague, shortly before mating. 

Feeding of Thyroprotetos 

Feeding tliyroproteins ^ "e 

duced beUcial results m.ectify.ng 

seasonal effect on rams scinen. 

method of 

(1) Anoestnts e«e t > 

( 3 ) Electrical stimulalio 

Anoestrus Ewe ,„;ncd 

■ In this mediod ‘he rauu are^_^^ 

ISrsrmr Lm“nt 

Xmi for fe«o^ contamination. 

Artificial vagina „ ^t 

The pattern of AA- u 

in the cattle, excep „ 

short. The ««>« tord F ^ ,i„ « 

,5 X .5 cm. X \ V. is Ptrl-'-' ■" 
23 X 3-” cm. I hr hot sm.er 
the mual "W) tt) ■ 
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(45"C) tlirough tire inlet on the outer 
jacket. Necessary air is blown to pro- 
vide cushioning effect and air valve 
lightened. Both the temperature and 
pressure arc important. tVhen tire A.k . 
is ready, the inner temperature should 
be 40”C (Fig. ISSa). 

Deshpande (1970) front his experience 
of collecting semen of rams considers 
lint it is advisable to warm the A.V. 
first’ with hot water (.17“ - 50”C) 
initially and then pour out and remi 
the A.V. with hot water at 15 to « U 
depending upon the season, in order to 
maintain the inner tube temperature 

between 41" - 43°C at the time of col- 
Iccdon. 


A rubber cone is attached to one end 
of the A.V. at the end of which a 
graduated 5 ml. test tube is fitted to 
^•e as a receptacle for the semen. 
The open end of the A.V. should be 
uropcrly lubricated preferably with 
sterilisrf white vaseline. A glass collcc 
don cup is now directly fi.xed to the 
X cud of the A.V. to obtaui direct 
Xtion (Fig. 153b). Rams are very 

sensitive to temperature variations and 
therefore adjusting proper temperature 
in the A.V. is important. Once llic rani 
„ exi^scd eitlwr to an A.V wine i is 
too hofor cold, they nuy diiliU; or re 
fuse to serve on subsequent occasioni. A 
f hlv Drerured artificial ihouM 

'je“XXachcolleciioiifromaram 

tepfin dD- sterile chamber ready for 

UiC. 

Brrtrleal sUmulatlon 

The cHtiipr^t' u'^Xiira! 
urmeil from el ,d 

snmulauon a Tie 
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basic photoperiodic effect is to destroy 
a high proportion of the relatively few 
spermatozoa ^vhich have survived the 
maturation process. Deshpande (1970) 
obsen'ed that during spring and winter 
under Bombay climatic conditions,’ the 
day length varied bettveen 11.02 and 
12.56 hours, whereas, the actual day 
light hours varied from 7.7 to 9.8 hours 
and the semen quality tvas best during 
this season. 

Breed 

Very little studies have been done on 
breed differences in semen production 
and on the interaction beuveen breeds, 
season and temperature. Gunn et al 
(1942) observed that British breeds in 
Australia are suceptible to the high 
environmental temperatures similar to 
Merinos. However, the period of mini- 
mum spermatogenesis did not cor- 
respond with the high environmental 
temperature of mid and late summers 


best quality. As against this, Emnicns 
and Robinson (1962) observed that 
Romney Marsh rams give most satisfac- 
tory semen in autumn in Australia. It 
is due to such differences in response of 
different breeds to different seasons that 
Webster (1952). Mies Filho and Dc Al- 
meida Ramos (1956b) suggested that ex- 
treme care is required in choosing rams 
of right breed for a particular environ- 
ment. It is not clear whetlier such limit- 
ed data is adequate to prove breeds and 
environment interactions i.e. differences 
m sensitivity of breeds to environment- 
al conditions, but gives a sufficient cau- 
tion before any large scale importation 
of exotic sires is made with an aim to 
improve the local breeds. 


High altitude and poor nutrition are 
dekter.ous to fertility i,. rams (Easley, 


but svere observed in spring. Under 
Indian conditions autumn appears to 
be the season characterised svith poor 
quality of ejaculates and summer pro- 
vides most superior quality of semen, as 
lias been reported in the indigenous 
breeds like Bikaneri and Mandya 
(Shukla and Bhattacharya, 1952: Sahni 
and Roy, 1969; Deshpande, 1970). This 
is in contradiction to the general trend 
in temperate breeds reared under tem- 
perate or tropical conditions. 

Singh and Roy (1963) in their studies 
on Romney Marsh rams (U.P.) observed 
that similar to Bikaneri and Mandya 
breeds, the autumn season is characteris- 
ed by poor quality semen but unlike 
these breeds which produce best semen 
in summer, it is in winter that the 
semen of Romney Marsh rams lias the 


Any infection such as foot rot or 

febrnr* general 

semii 1 will result in 

repmted 

scrotal^T ° 'P‘^“Jymitis. varicocele, 
^otal tumours and other dise.ises of 

ote'sr/;- t™:re“h 

in ifiAcc Ti,r . above conditions 

callv A A rams e.'tamined clini- 

oUy^ Andreevskti (igqo) observed that 

10 976 aT" abnormality in 

enwll ' ‘^“'ronir orchido- 

rams showed morbid and degenerative 
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ivith 60 cycles which is reduced by 
transformer to 30 volts. This isolates the 
electrodes horn the line of source. The 
probe for insertion into rectum is made 
up of rubber hose about 3/4 inch dia- 
meter tvitli solder rings one inch apart. 
Alternate rings or electrodes are con- 
nected to provide the difference in 
electrical potential between adjacent 
electrodes. With this equipment the 
collection can he made in standing 
position. However, at times it is neces- 
sary to restrain the animal in an ex- 
tended position on a table. The rectal 
probe is lubricated, moistened and 
inserted so that the last ring is located 
just inside the anus. The penU may be 
gently pulled out before stimulation. 
But on many occasions it generally pro- 
trudes with stimulation. The end of the 
penis should be held in a glass vial or 
a test tube. During the process the vol- 
tage is gradually inaeased and then 
reduced to zero during a five seconds 
period followed by an equal period of 
rest. Stimulus is gradu^ly increased 
until the semen is ejaculated in. the 
order of 2, 5 and 8 volts. The number 
of stimuli necessary to produce semen is 
variable. 

Merits and Demerits of different 
methods of semen collection 
Collection of semen, by the A.V. is 
considered as the best metltod. Collec- 
tion by electrical stimulation has an 
advantage that training of the rams is 
not ncccss.iry. ^VJlen a large number of 
rams arc to be tested for semen quality, 
collection by electrical stimulation is 
adxantageous. Tl\c.^niajor dis.idvuntages 
in the electrical stimulation is the likely 
injury to the animal which can be mini- 
mised by the use of the bipolar 
electrode. Other disadvantages arc 
(I) slightly’ lowered spcrniato/oal den- 
the’possibiUly of contamination 


of semen by urine, (3) difficulty i 
obtaining second collection within sho 
time if the first one is not satisfactoi 
and (4) the refractoriness on the pai 
of some rams. , 

Experience shows that by collection i 
artificial vagina the volume of one ejt 
culate is smaller but denser as compai 
ed'to an individual collection by elec 
trical method. A scries of collections cai 
be made in an artificial vagina whicl 
is not, possible by the electrica 
method. High quality of ejaculates i' 
the main advantage in , collection ol 
semen by artificial vagina. 

Frequency of collection , - ; 

Rams are peculiar in their cipacity 
for frequency of ejaculates with opti* 
mum quality. Ejaculates to the extent 
of even 20 to 30 a day followed by suc- 
cessive collections of equal number of 
ejaculates the next day have been ob- 
tained. Collections to the extent of 2 to 
6 per day even haye been obtained over 
a period of a week or 10 days (Chang, 
1945). Salamon and ‘Robinson (1962) 
observed that season and nutrition did 
not measurably affect frequency of 
service nor there ts'as any apparent 
effect of season on volume, density or 
sperm count. However, marked effect 
tvas seen on these characters due to high 
protein ration. Satisfactory fertility can 
be rnaintaiued even tvith frequent 
ejaculations if the total number of 
spermatozoa is more than 80 X' 10*. Fall 
in lambing rate is observed when the 
sperm count is leduced. - / 

EVALUATION OF SEMEN' ' 
Colour and consistency 

*^10 coloin of rani semen is creamy. 
Vaiiabic grades are noticed according to 
frequency, season, age. rest and'amongst 
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individuals. Ihc normal consislcnq- 
is Uiiik is Imucvcr variable. U 

niav be elasdficd as dense, medium and 
thin. It .ippeais tliai ilieic is vety Hide 
direct evidence .al>out the value of 
density and motility determinations in 
rain .semen. 


Volume 

Ontsidcring the large size of the 
testicle in the ram, the volume of semen 
obtained ai one ejaculate is relatively 
small on an average frarrii 0.5 to 2.0 ml. 
Wiggins tt al (10:i.i) observed that, the 
volume of ejaculates gives a low but 
significant positive correlation with fer- 
tility. 


Mass Activity 

When a fresh rlrop of ram “ 

cxainiiictl under die microscope at y 
Icnipcratiirc, serj' brisk dark P V 
ividris arc noticed. Tlie stvtrhng mouon 
is scry rapiil and dense in ' 

The grading is done as for bull sera • 


drop of 


Initial MotiUty 

As in ease of bull semen. 
semen is diluted in Rmger s 
citrate solutio.r and 
high posver. Gradation of mot y 
done as for bull semen. 


e pH of ram semen 
o 7.3, with an average 
lens, 1959). 


Sperm concentration „tion in 

The average sperm contains 

a single ejaculate spermatozoa 


onXvrge2\o3bmimrspen^ 


arc alive. *‘^S„w'acidie in 
Concentration is sligm*/ 


action, while,' with low sperm coii- 
centration it is slightly alkaline. 
Semen with alkaline reaction is often 
associated with poor quality and lo>v 
fertility (Anderson. 1945). 

Morphology of ram spennatozoa 

A normal ejaculate may contain 5 to 
15% of abnormal spermatozoa. A grea- 
ter proportion of abnormal .spermatozoa 
may lead to poor fertility. The most com- 
mon forms of the abnormal type arc tail- 
less and deformed. Other morphological 
abnormalities found arc tapering heads, 
enlarged middle pieces and adhered, 
coiled or bent tails. It is usually observ- 
ed that head abnormalities cause low 
fertility. The types of morpliological 
abnormalities arc of more importance 
than the total sperm count. High per- 
centage of pyriforms or narrow heads are 
particularly associated with poor ferti- 
lity. 

Ram semen with sperm concentration 
of less than one billion per ml. with a 
pH of 8.00 or higher, with slow sluggish 
motility, and with more than 257c 
abnormal type and more than 1% 
abnormal sperm heads arc of doubtful 
fertility and should not therefore be 
used for insemination. 


mcentage ol live spermatozoa 
The percentage of living sperm may 
. estinmicd bv the vital stains (Lasley 
1942) or by direct counting. A 
,i„’conlaining coiigo red and nigrosm 
.« satisfactory results for niin semen 
n it is preferred to Eosni and nigro- 
' ^hr (Blacksliaw. lOjSb). The per- 
„c iise spenm is not significant. 
Sa el; 'lid. fertility in a ram but 
Jrreim-c of live noniul spcrnia- 
^ a significant correlation 

zoa nas J e 

i»;.»tnns cl ef/ lOaS). 
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Biochemical studies of ram semen 
In the ram semen, 1 / 3 of the portion 
IS made up of speiinatozoa and 2/3 by 
the seminal plasma There is marked 
difference m composition bet^veen the 
sperm and the seminal plasma Nucleic 
acid IS confined to speimatozoa The 
spermatozoa contain more of iron, zinc, 
copper, haematin and chieQy as 
cytoerhome and plasinalogen than tlie 
1 plasma Acid soluble phospho 
compounds are present in the sperm 
^ also in the seminal plasma Fructose 
and citric acid are present in laige con 
centrations m ram semen and tliese are 
derived from the seminal vesicle seqre 
tions (Mann 1964) 

Table S8 

RAM SEMEN MAIN COMPONENTS 
(Mann 1964) 

(Results are average \alues expressed, 
unless olhenvise staled, in mg/ 100 ml 
With the exception of the uiic aad 
(Leone, 1953b) and CO, content 
(Shergin, 1935) the data arc our own, 
based on analysis of material pooled 
from ejaculates of ten rams, average 
volume of single I 2 ml, average den 
sity 2,940 000 sperm per nil 


Dry weight 

14,820 

Chloiidc (cl) 

87 

Sodium 

103 

Potassium 

71 

Calcium 

9 

Magnesium 

3 

Inorganic phosphorus 

12 

Total nitrogen 

875 

Non protein nitrogen 

57 

Urea 

44 

Uric acid 

U 

Ammonia 

2 

Fructose 

247 

Lactic acid 

36 

Citric aad 

137 

CO, content (ml /lOOmI) 

16 

Ascorbic acid 

5 


Diluents for ram semen 

The egg yolk diluent developed by 
Laidy and Phillips (1939) is found 
satisfactoiy for ram semen For this pur 
pose, equal volumes of f i esh egg yolk and 
sterilised phosphate buffer, (0 2 gm 
Dihydiogen potassium phosphate and 
2 0 gm , Di sodium hydrogen phosphate 
per 100 ml of pyrogen free triple distil 
led water) aie mixed thoioughly The 
pH of the mixture is close to 6 75 If it 
is not, It should be adjusted by the addi 
tion of sterile M/15 citrate buffer or 
bicarbonate can be used to replace tlie 
phosphate buffei without effect on the 
glycolysis (Mooie 1949) The replace 
ment of the citrate buffer with glycine 
has improved the survival time of ram 
semen (Alimed, 1955, Roy et al, 1956 
and Skolosvkaya et al, 1956) 

Milk appears to be the most useful 
dilutoi for ram semen (Istvon, 1956, 
Fihmon et al, 1956, Maepherson, 1957 
and Hill et al, 1958) Miller (1975) re 
ported the use of diluents like egg yolk 
curate, lieated milk from ewes, cow 
skim milk and accessory secretions 
from visectomised rams Of the above 
diluents cous milk or skim milk heated 
at 92“C foi 10 minutes found to give 
good result with dilution rate 1 t 

Kuznetsov (1934) recommended that 
at least 50 million spermatozoa per dose 
arc necessary for conception in case the 
diluted semen is deposited in the ccr 
vix proper 

Storage and transport of semen 

Yoshioka ct at (1951) reported that 
ram semen can be successfully stored 
for seven days with high fertility rate 
Temperature at O^C is reported to be 
optimum for storage of ram semen 
(Moore et al, 1910) Storage of ram 
semen at 20®C m the presence of CO, 
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is also considered as good (Blackshaw, 
1958b). Sudden tcmpeiature changes 
are considered harmful for the viability 
of the sperm (Chang and ^Valton. 1910). 
Semen should be cooled gradually tor 
storage. Blackshmv (1958b) reported 
that the presence of egg yolk in the 
diluent is largely responsible for pre- 
venting the cold shock. 


tion after use. It is also easy for sterili- 
zation. A glass speculum is also con- 
veniently used. 

A 2 ml. glass syringe attached to 
inseminating pipette rvidr a rubber con- 
nection is most convenient for insemi- 
nation. A fresh inseminating pipette 
should be used for each insemination 
(Fig. 153a). 


The metabolism of ram semen i 
mainly glycolytic (Mann, ^ 

Salisbury (1946) reported *at since th 
metabolism of ram semen is mainly 
glycolytic, oxygen may 
spermatozoa. Complete anaer 
dition is therefore necessary 
The viability of on. semen t prolong 
ed with effective exclusion of m^du ^ 
ing storage. It is preferable ^ 

ampoules ivith ^guring 

far as possible to avoid agitation during 

transport. 

Insemination technique 

are a ueca.Liralio... 

such as equipment 

Tertd t J^!^c;h;'’ hetciospermic 

inseminations are desirable. 

Equipment , 

A speculum, a head all 

s>Tinge with inseminau P arc 

the required equipnien • 

three types of ( barrel (3) 

duck bill type (2) "““‘ i .jaht. >t “ 
life plastic with " ,be dud. b'dl 

the usual experience gbes 

type is easy „f niosefflfO*- 

greater case and frt , ^ vajinal 

It can Ik easily dilatei ^ 

ixusagc and reiiioscd 


Kestraint of Ewes for Insemination 

With die help of two attendants, 
ewes can be inseminated at die rale of 
100 an flour, if die operation is stream- 
lined. using fresli neat semen. Various 
methods of l.oldiiig ewes liaye been used 
and some mediods used in Australia 
between 1950 and I960 are: 

1. Ewes Iield upside down in a cnidlc. 

2. Ewes placed on .i haliers of bails 
on a raised platform. 

3. Ewes held on a rail, as for laiiih 
marking. 

I. The operator working in a pil and 
a ewe manoeuvred lipto a hock 
bar at die edge of it. 

Otlicr metlasls used in .\>ia and in 

siSiSssSi! 

a.prese.i...sfor d'e uil and with a 
die die ewe ^ her 

hand under afe.se fte-r 

-i--' '■i;; 

d= ewei. eider .e!ea-a, 
mseuulialion t-.e e ^ ^ a 1 

rhrough a. _ ,, 

pUslic (eg [-Ul 

Uwd into 
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• Table 59 

PERCENTAGE OF EWES IN HEAT ACCORDING TO DURATION OF OESTRUS 


breed 

12 24 
hrs. 

21-48 

hrs. 

18-72 

hrs. 

72 hrsi 8: 
above 

Jaisalmeri 

45 30 

■iO 00 

13.00 

1.80 

Malpura 

28 00 

52.50 

16.00 

2.50^ 

Chokla ‘ 

20.60 

•19.00 

31.70 

4.70 ' 

Rambouillet X Chokla 

40.80 

■10 30 

12.50 

1.80 

Rambouillet X Malpura 

36 60 

•15.80 

13.70 

3 60 

Rambouillet 

(3.20 

15.40 

9.56 

1.89 , 


(Tiwari et al, 5973) 


A false floor about 2 feet high is put 
into die catching pen to enable the 
inseminator to have the ewes presented 
at e>e level 

When the ewe is plated over the rad, 
an assistiUit inserts a glass speculum 
whilst die msenunator loads his syringe 
The inscniinaior tlicn holds the specu 
lumn, locates and positions the cervical 
opening and inseminates the ewe. The 
semen is deposited in the cervix 
(Fig 153c). 

A simple wooden crate witli sloping 
platform is considered for restraint. 
The rear pomon is raised to a height of 
3 feet so that the inseminator can con 
vcniently inseminate in standing posi- 
tion (Sane el al 1952) 

Time of Insemination 

During oestrus, mucus flows freely 
from die ceivix into the vagina. Gene 
rally there is a small amount of clear 
mucus at about the time oestrus com- 
mences, but as oestrus advances die 
amount of mucus inci eases and its 
nature changes. First it becomes cloudy, 
then cream) and Anally cheesy in con- 
sistency. Although u is U5uall) consider- 
ed that changes occur progressively as 


oestrus advances, these cannot be used 
to time different stages precisely. How- 
ever Morrant and Dun (I960) have de- 
monstrated an association between fer- 
tility and the different types' of mucus 
at the time of insemination (Table 59 
and 60) 


Table 60 

THE FERTILITY OF EWES WITH 
DIFFERENT TYPES OF VAGINAL MUCUS 


Typo of mucus 

Grado 

11 

ii 

°s 

is 

Fertility % 

Qcar and sparse 

1 

113 

50 

Clear and copious 

2 

369 

62 

Cloudy and copious 

3 

219 

62n. 

Cloudy 

4 

102 

52 

Creamy 

5 

92 

1 33 ■ 

Cheesy 

6 

34 

15 


Uterine contractions and motility of 
the spermatozoa are largely responsible 
for quick transport of spennatozoa 
through die tubular genitalia to the site 
of fertilization in about 2 to 4 minutes. 
The ova are reported to survive from 
12 to 23 hours in die fallopian tubes but 
it is not very clear if they'-are fertiliz* 
able during this period. Generally, 8 to 
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in hours T.mci.s 10 he a reasonable time turning to service during autumn is an 
10 hours appeal Therefore, evidence of reliable estimates of con- 

br die ^thc cepdon rates. On die other hand, per-, 

inseminations done . ) fcriiliza centage of returns in the spring can not 

ocstrous pcriiMl ni.T> rc, ^ ^ estimate. Dif- 

tion ss-itli the greater \ y. ference in the percentages of lambing 

cess to inseniHi.u.ou y « j"” are apparently visible between- 

oestrus and least possibilits Hl l^_^^^ Salamon and 

p.irt of oestrus i.c. close ■ Robinson (1962) observed that of the 

time. estimations done on the sum of returns 

Sinclair 09571 CQiiririiied this concept ^ service, 92% of successful insemina- 
b-Tsed on Ids studies on 1500 Merino accounted for m ewes dur- 

ewes bred naturally or by artificial inse- autumn to a single insemination as 

mination in early, mid or late ocstruses. compared to 71% m the spring. 
Conception by natural mating at cac i inseminations 

surge resulted in 55-05% Question arises as to the number of 

conception mtc rcsul t^^^^ inseminations necessary to settle the 

nation w^ "“ta? of beat. Osikoski “„in/i„semination per oestrous period 
S obtained bigbest lambing pen (»kii and Vasi^e. 1^^^^^ U -s 

.Mountain ewes .and 3 hours a 


ewes .rnu o oom.. .nee 

Merino ewes. There was no d-S 
in the conception rate « 
between morning f returns 

nations based on 45 day p^mos, 

(Mies Tilho and De-Ahne.da Ram 

1955a). I 

Seasonal Influence on successful 
percentage of inseminatioiis ^ 

Season of the year has - 'o^ don are jme m'low as 0.1 ml. 

fluence on the *““‘'^,'’, 1960 ) observed emen is satisfactory for higher 

insemination. Dun et al „( of ^ (Sinclair, 1957: Keast 

n, differences m coneeplioii rate t ^ n. 


considereu aovisame- ... 

rain.rtion on the day following first 
^mination of ewe still m oes.rns 
Similar results have been obtained by 
Guitierrez-Pibeta (19-18) and Os.kowski 
(1956) in Merino ewes at 21 hours in c 
vals following naiuial service. 

volume of semen and number at 
spermatozoa per Insemination 

Kuznetsov (1931) recommended liui 
,ne^“ 50 million sperms per insemina- 

• .rV necessary for coitceplion. En- 
uon are "“0™ q. 


UUCIILC oil uik. .aucw— - observ’cu r- ^mcn is satisiauioij -p -- 

insemination. Dun et i .Qur ot (Sinclair, 195/; 

significant differences i autumn 1949). A 'ulunic of 0 0 .» i 

imeminations done ^ (1962) ‘a \ found satisfactory n inch is e-c- 

season. Salamon nnd crop "ain 50 to 100 nnlbon 

observed 20-257^> V^utumn a* a fairlv goott *iualit> of ram 

in ewes inseminated during a contain on an aseragr 

compared to those to million sperms per O.Oa 

spriig. The difference re- 

differences in semen quaiuy- 
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Higher conception rates have been 
claimed in ewes by using neat semen ^ 
compared to the rates tvhere diluted 
semen is used (Mies Filho and Dc 
Almeida Ramos, 1955'b). In general it 
is observed that a conception rate of 
about 55 to 60% can be claimed to u 
single insemination if a dose of 0.5 to 
1.5 X 10* spermatozoa in 0.05 to 0.1 ml. 
of semen, diluted or undiluted, is used 
for cen'ical insemination. 

Site of Insemination 

Dun (1955) observed that the external 
appearance of the cervix varied a good 
deal and difficulties may be experienc- 
ed in locating the opening to the cervix. 
Because of the peculiar structure of the 
cervix of the ewe. it is not possible to 
deposit semen in uterus. It may be 
placed (i) in tlie opening to die cervix, 
(ii) on the cervbc as it projects into the 
anterior end of the vagina or (iii) in the 
anterior end of the vagina. 

Insemination 

When the ewe is presented for 
insemination, the lips of the vulva 
should be cleaned by wiping them 
towards the anus sv'iih cotton wool 
soaked in normal saline. A speculum 
lubricated with white vaseline is slipped 
into the vagina with a rotary motion 
and the ccrs’ix is located and imprison- 
ed in the opening of the speculum. The 
semen is dratvn into the insemination 
pipette and the syringe and the tip of 
the insemination pipette is inserted 
gently into the opening of the cervix. 
About 0.1 ml. of semen is deposited into 
the opening of the cenix and then Uie 
insemination pipette and the speculum 
are withdrawn. 

Heterospermlc inseminations 

Favourable results iia\c been claim- - 
ed and higher. conception rates-obtain- 


ed by use of pooled semen samples from 
different rams (Aslanjan and Camuha.‘ 
1950; Mamedjarov, 1952; Stojanovskaja 
and iMesjacev, 1957). However, similar 
results could not be reproduced in 
Australia (Dun, 1956). 

Detection of oestrus in Ewes 

There are two ways of detection of 
oestrus in ewes. One is by hand teasing 
in yards svith a vasectomised ram. A 
loose piece of soft thick cloth is tied to 
the girth and kept hanging in front of 
preputial orifice, to avoid natural ser- 
vice. In the second method, a vasecto- 
mised, breast painted with red clay 
(Geru under Indian conditions) ram is 
allowed to run free in the Rock. The 
fluid paint is renewed daily. Etves which 
arc marked with paint are separated for 
insemination and next morning they are 
teased again to confirm if the heat is 
over or else a second insemination is 
done to those which are still in oestrus. 

Ewes remain in oestrus for about 30 
hours on an average. In exceptional 
cases, it may extend over 2-3 days. The 
ovulation may vary considerably in re- 
lation to the onset of heat. McKenzie 
and Terrill (1937) observed that ovula- 
tions in the ewe generally occur at die 
end of heat period. Insemination done 
before die end of heat period results in 
higher conception rates than those' at orr' 
after the end of the heat period. 

Faulty techniques resulting In low 
fertility 

Some obvious things that lead to 
failures arc (1) Fear of not mustering 
ewes quickly enough so tliat they arc ' 
kept in'small paddocks and often under 
fed. (2) Faulty mustering — ewes in 
oestrus missed and not presented till 24 
hours — too late,. (3) Failure to look .. 
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. II Ilm.. Bell. T. D. (1945). Breeding studies in 

after r.lins prior to llic collcclion time. j^^bouUlet ewes and rams. Pr. BulL N. 
(4^ Too much lime spent in drafting Exp, Sta. No. 1003;2 pp. 

sheep. (5) Failure to recognise Bla^haw*\.^^W. (I95a-b). The e0ects ot 

mucus ch-ingcs, thus leading to faulty ,he Supra-vital 

teasing, (fi) Faulty management ot «„matozoa. Aust. Vet. J.. 34, 


spermatozoa. Aust. Vet. 

26, No. 1150). 

Bogart, R. and D. T. Mayer (1946). Environ- 
mental temperature and thyroid gland 
involvement in lowered 
Res. Bull. Mo. Agnc. Exp. Sta, No. 
402143 PP- 


leasing. (l>) fanny ‘“-““'S'-V h -, 1 .. 

Donor tains causing loss of hbii . 

[7) Faults- luanagemcnt of rams f-8- J" 
cd age groups together leading to fight- 

S-“ 

(9) Failure to have strong and fit teasers. (Madr,), i. 199-246 (A.B.A, 24, No. 

Thane M C. (1945). The sperm producUon 
“rldmi rams in relation 

semen collection. J. Agrre. Sei. 35, 243 246 

EM.rgdrSp.'« 

162:55 (A.B.A; 13.37). 


Failure in A.I. technique 


(. 1 ) Failure to control ^ 

semen, (b) Failure to pick up and pos^ 
tion cers-iN quickly. Glass sp culum 
with a lip is used in order to po 
cervix and get good lighting. ( ) 
U the svTinge as an .an 


rirat^d get good lighting. ^ Cu‘Ss."p-'|>"' W^'eir^tK 

00 much air in the syringe a an ^ ^ Se «mef ot raits. J. 

,ump. This blows the semen 0^ .3, 

ervix emirely. W 


““.f , , /as Not svitli-drawing Anun. oc, Morphological 

ervix entirely, (d) tsot svi Desbpande, B. m 

nenilum before depositing the semen ^^ange, in the sc 

f Anne a negative pressure lar .Ussucj.. b . 


>eculum beiore aepua**.. © --gssurc 
E this is not done a negative pre«™ 

I set up and the semen tsmthto^^^^^ 

[at times completely 
(e) Lack of speed. 
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Chapter 44 


Artificial Insemination in the Goat 


Artificial Insemination has proved 
successful in goats In a tropical country 
like India tvhere goats are kept in large 
numbers under village conditions, this 
method holds piomisc in the grading up 
programme 

Blokhuis (1962) has mentioned that 
m Germany there is a high incidence 
of sterility m male goats in consequence 
of which attention has been focussed to 
breed goats from selected sires by artifi 
cial insemination In Netherlands and 
Trance tlie tedinique has been e\ten 
sively used, with advantage 

Collection of Semen and 
Artificial Vagina 

The )oung buck should be encourag 
ed to mount on anoilicr buck or on an 
anoesirus doe If the buck refuses to 
mount initially, a goat on heat' may be 
used for collection Collection of semen 
by means of the artificial vagina is the 
best method In general, sexual rnatu 
my m male goats is reached between 
G to 8 months and goats can be trained 
easil) to serve m AV The artificial 
vagina used for bucks is similar to the 
one used for rams The artificial vagina 
consists of a cylinder and a rubber Iintr 
which IS inserted and ends arc folded 
back over Uic qlindcr The space bet 


ween the rubber liner and cylinder is 
half filled with warm water at 50 — 60“C 
and air is then blown in through the 
valve to adjust the pressure One end 
of the A V IS fitted to a collecting tube 
and the other end is lubricated with soft 
paraffin The temperature of the A V is 
36 to 42*C The buck semen is highly 
sensitive to cold shock as such tlie A V 
when ready should be wrapped in a 
towel 

Frequency of Collection 

This depends largely on the indivi 
dual, breed and age of the animal As 
a standard one collection daily can be 
the practice However, in emergency 
more number of collections a day can 
be obtained Frequent collections may 
result in a decline in concentration of 
sperm 

Dziuk et al (1954) collected good 
quality of semen from goats by clectro- 
cjaculalion metliod This is however 
painful and injurious 

Sexual behaviour and the act 
of copulation 

The display of sexual behaviour by 
the buck IS more elaborate than that of 
doe It pays attention to ilie female, 
nose the perineum of the female, 
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followed by lip curling \«th head 
elevated. Bucks make low grunting and 
gurgling sound, licking the flank of *c 
doe. nudging by extension and flexion 
of one fore leg, tilting the head, mn- 
ning the tongue in and 
pawing, rubbing along the side 
doe, attempting to push and * 

doe from other animals of the her 
especially if the males are 
Sexual excitability and J 

depends upon the sexual n 
buck and external stimuli. 

During copulation the buck 
and makes frequent thrusting mote 

ments until the penis mcc .i-fust 

and then make the final 
whicli is follo^^’c^i b> ^ 

Fieldcn and Barker (1961) rep 
bucks have mated as many as l^>m 
a day. The number of seniccs per 
hour is usually Wghes. eal>^m_^0^ 

"ported 

blood pressure in tlie “ j i„ 

of the penis at the time of e « 

die buck W.1S similar m that u 

about 1800 mm of Hh- iniDoiiant 

warmth of the vagina is mo , 

than pressure and friction as i mm 

cjaailation. Tim- uiethnd_J.roe«^^^, 

engorged u'lth blood. 

dilaution in the base of t ''1 (uic- 

filled with semen and the se; 

ed dirough the lurrow 

end of the urethra under ^ ^ 

pressure producing a ‘ 

suras ine at the tunc of ej ^ ^ 


Consistency 

The consisicnqr \^rics from tliin to 
thick depending upon concciuraiion ot 
spermatozoa. 

Volume 

The ejaculate \olumc \aric< from 
O’S to 5 ml. but usually lietuccii O.'iO 
to IjO ml. Shitma el al (1037) ob^ers 
ed an ascrage volume of O.S ml. m 
Beeul goats. Patel and Raja (19-i) le 
ported the solumc in .\Ialbati bucks as 
05 a 0.03 ml. Tiwati el ul (lOodi rc- 
notmd tlic mean ejaculate solumc 
Barbari and Siimcn g-viis is 
0 657 a 0.03 ml. and 0u93 t » 031 ml 
rcspectlseb The dilfercnce, Utucc.. 
thiL breeds uerc sigml.cam s.lu i o' 
second trial "he ■«">» “Im' 

!^.re 0 52 a 0.06 and 0 9-J7 ; 0 0.. .... 
once a day collection hint t i;l»-r 

cjacuUlc solumc „uy be a.vai md 

quality of umicn. 
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Mass activity 

4 . 4 . 4 .+ Rapid cloud formation 
+ + + Good cloud formation 
+ + Strong doiv ^vith some 
thickening 
+ Poor flow 
— No moulity 


Individual motility 


+ 4 

90 100% 

good forward motion 

+ 35 

80 90% 

good forward motion 

+ 3 

70 80% 

good forward motion 

+ 25 

60 70% 

good forward motion 

+ 2 

40 60% 

good forward motion 
or over 60% fairly 
good fonsard motion 

+ 15 

20 40% 

good forward motion 
or 40 60% fairly good 
forward mouon or 
more than 60% 
satisfactory forw ard 
mouon 

+ 1 


Less than 20% good 
fonvard mouon or 
20-40% fairly good 
forward mouon or 
40 60% satisfactory 
forward motion 

± 05 


Little or no mouon 


Barban bucks by Tiwari et al (1963) 
rcNcakd tu average sperm concenira 
non of 2 000 x 10 * sperm per ml of 
uliich 83% %vcrc counted as live 

pH 

It varies from 6 2 to 7 0 Kunan and 
RajT (1965) reported the pH of semen 
of Malaban bucks as 6 3 to 6 7 

live and Dead Count 

Live and dead count is done b> 
Eosin nigrosm staining The standard 
for live sperm is 80 907o The same 
stain can be used for detenmmng the 
abnonnal spenns 


The goat spermatozoa are highly 
susceptible for cold shock (Sahni 1967) 
Thus handling of semen in cold 
months should be done at 30® C 

Morphological characteristics 

The spermatozoa of buck have the 
same diaracteristics of that of the bull 
Patel and Raja (1973) studied the 
characteristics of spermatozoa of 
Malaban bucks They have reported 
tlic mean length width and width at 
tilt base of the sperm head as 8 39 
4 37, 2 15 microns respectively Length 
and width of middle piece were 1181 
microns and 1 06 microns Length of 
tail was 41 26 microns The motility 



ARTIFICIAI. INSE^.L^-A-^0^• IN -niE COAT 615 


rate o£ ovine spermatozoa was report 
ed to be 200 to 250 microns per second 
(Roberts. 1971). The total number oj 
abnormal spermatozoa 
head, mid-piece and ta.l f 

should not exceed more tlian 

satisfactory fertility (Brc ' 

1948: Dussardier and Szumo®^- 
Blokhuis, 1957 and Maule, 1964). 

Biochemical characters 

Fructose is the normal 
ing a source o£ energy for jpermam^n 
the semen of bucks as in die cas j 
It is produced in the 
The quantity of fructose w ni^snia. 
to be 250 mg/ 100 ml. of semm 1 
The fructose level m joQ.OO 

bucks was observed 6) ,p,,ci and 
mg. to 866.15 ntg/><10 !«' 

Raja. 1973). ^‘"“u^iVmg/lOO “>'• 
men was reported to be °'y,oo ml. 
(Roberts, 1971) =';'^,®.‘’ V|icy ha'C =>>« 
(Patel and Kaja, 19/3). jujing sub- 
reported that the levels o ,i,c 

stances in the semen are Other 

Malabari bucks than in <>>= /,oo ink. 
substances arc Potassium p|,oi|, horns 

Sodium 190 mg/ 100 f ‘ /lOOmk. 

375 mg/ 100 ml.. Inositol 1- b 
.Sorbitol 92 mg/100_m]^- mh 


ing water at 18’C and then <™uto'7"'S 
it to a refrigerator at I'C. In about 
diree hours time the temperature gra. 
dually lowers to 5'C. 

DilnUon 

Test of the sundard dilucnis at i if- 
t . .-.Irs Invc been earned out bv dif. 
““ wmkeJs (Buhiiiann. 1952: Blok. 
1957 1959). Cl> cine li.is not Iwcii 

ered i a good diluent (Roy. 195.). 
considered “ S ^ ^ 

Milk dihicnt 

luverep.... 

John and f,rc^rr>tr; 

coat sfintu- *ffiUr tf'«’ ‘“d* 

| 2 *C for 10 m 1 1.,- tn.li 

f.cc from 'iw ' uniierumr It 

i, then cooled I > 

i‘ ‘‘‘uev . .mho, 

large (n s'-ohulev 

^.•r?nL • 


.Nortmot ua mg/100 mj- ““mW 

Phosphorylcholinc 1 ^j.^,iijr "eg .1 

Coat semen h ^*d 
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Rate of dilution 

The semen is diluted to 1:4 and 
stored at 8®C. Hampel (1951) found 
that 60% of the spermatozoa showed 
good motility, 30% showed local motion 
and 10% were dead after 30 hours. The 
corresponding figures in semen stored at 
4®C were 0 60 and 40% respectively. 
Tests of tile standard diluents at dif- 
ferent dilution rates from 1:1 to 1:15 
have been carried out by several work- 
ers (Hampel, 1951; Buhmann, 1952; 
Blokhuis 1957, 1959). In the present 
state of our knowledge dilution rate 
should be kept at a level ranging from 
1:1 to 1:5. 

Storage 

The diluted semen can be stored at 
8*C. Goat sperms are highly susceptible 
to cold shock and hence cooling from 
30*C to 8*C must be done gradually 
within a period of 2-3 hours. When 
fresh semen stored at lO-l^^C has to be 
transported, tills is best done in therraos- 
flask having the same internal tempera- 
ture. Semen stored at 8*C can be trans- 
ported in thermosflask containing a few 
lumps of ice, packed in rubber or plastic 
and wrapped in cotton wool. 

Insemination 

The doc in oestrus is held and specu- 
lum lubricated with liquid paraffin is 
inserted and cervix located. Once the 
ccr\ix is located, the inseminator will 
Iia\c no difficulty in inserting the 
pipette. In small goats the speculum 
should be inserted by careful turning. 
The pipette containing 0.1 ml. to 0 2 ml. 
semen is inserted through the speculum 
ivith tile help of right hand and semen is 
hlnivn on the mouth of ccr\ix by sliglu- 
1) pressing the nibljcr bulb or b) means 


of a syringe. The pipette should not be 
penetrated deeply. 

When the semen is rightly deposited 
in the mouth of the cervix, the insemi- 
nating dose for each insemination should 
be 0.1 or 0.2 ml. Freshly diluted semen 
with a minimum number of 20-50 mil- 
lion sperm per 0.1 ml. is required for 
obtaining the optimum conception rate. 
Tiwari (1967) reported conception rate 
of 70 80% with a 33 million sperm 
in an inseminating dose of 0.1 ml. 

Effect of seasonal variations on semen 
quality 

In Netherlands, the mating season in 
goats is in the autumn and winter i.e. 
September to Marcli, during which 
period the days are short and out-door 
temperature is lotv. If the temperature 
is below freezing point, it is observed 
that it has adverse effect on libido and 
the quality of semen. High temperature 
and atmospheric humidity have an ad- 
verse effect on semen quality and re- 
action time which shoivs individual 
variation (Mukherjee et al, 1953). 

Sharma et al (1957) stated that the 
speim concentration in goats is highest 
in winter and loivcst in spring, the qua- 
lity of semen per collection being lar- 
gest in summer (3.00 ml.) compared to 
that in winter. They considered that 
best results are obtained when goats are 
attended to by the familiar persons. 
They also recommended the use of in- 
tersex goats as teasers. 
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Chapter 45 


Artificial Insemination in tlie Swine 


The experimental work in artificial 
insemination in the Swine was first start- 
ed in Russia by Milovanov in 1932. It’s 
practical application was adopted in 
Japan by Niwa and co-workers in 1948. 
In Europe, the work on the Artificial In- 
semination in the Swine started much 
later. However a beginning was made 
in Hungary and the first piglets by this 
method were born in February 1955 
(Pasztor, 1955 a, b). Thereafter, Polge 
(1956a) in England, Aamdal (1959), in 
Norway, DuMcsnil Du Buisson (1956) in 
France further continued the experi- 
mental ^vork. 

The advantages of breeding swine by 
Artificial Insemination are similar to 
those in the bovine. This has particu- 
larly helped in controlling infectious 
diseases particularly Brucella suis. 

Breeding Swine by the Artificial Inse- 
mination method has not spread exten- 
sively as in the bovine because of the 
species characteristics, the high cost of 
insemination, labour involved in insemi- 
nation and dilficulties encountered in 
deep freezing of boar semen. 

Sexual maturity 

The age at sexual maturity in boars 
*is same as that in sows. Fully develop- 
ed spermatozoa are seen in the epididy- 


mus at the age of 6-7 months and ejacu- 
lations can occur. However, even at 9 
months of age, the fertility rate of poar 
is low. Sexual maturity is attained at 
one year of age. The quantity se- 
men at one year of age is half than that 
obtained from a four year old boar. Ip 
contrast to sows, high plane of nutri- 
tion influences early attainment 
sexual maturity in the male. 

The quantitative histological evalua- 
tion of the testicular tissue of boaf re- 
vealed that the sperm output is around 
12 to 17%, which is lowest of all the 
iaiim amroa^s. Oreater the frequency ^ 
collection of semen, poorer is the setnen 
quality and fertility. This may be due 
to the shorter stay of spermatozoa in the 
epididymus. Even if the collections arc 
made at longer intervals the spcrni 
count is not high and thus tlic sperm 
output is not related to the longer 
period of sexual rest. 

Frequency of semen collections 

Even if semen collections arc ipade 
every day, the sperm count remains al- 
most at the same level (20 millions/uih) 
except for a little decrease in tlic bcgiu- 
ning (jondet et al, 1971). 

During the first collection alone, 
majority of ihe spermatozoa are ejacu- 



lated. This is probably on account of 
longer duration of coitus. 

Repeated daily semen collections are 
not possible from the boar. Daily col- 
lection of semen leads to exhaustion of 
boar, deterioration in the semen quality 
and poorer libido (Schaetz, 1963). The 
author has observed a decrease in 
volume and total count of spermatozoa 
■vvhen collections were made for three 
consecutive days. On the fourth day, 
the semen quality and keeping quality 
deteriorated to a great extent. In con- 
trast to this, Aamdal (1964) observed the 
sperm count as 30, 43 and 45 millions/ 
ml. on 2nd, 3rd and 4th day of collec- 
tion respectively. 

Schaetz (1963) recommends 2-3 collec- 
tions per week. He considers that 
young boars below two years of age 
should not be used more than twice a 
week. Reed (1969) and Becze et al 
(1976) recommend five days interval be- 
tween two collections to maintain the 
libido and sperm concentration until the 
age of 4-4^ years, jondet (1971) recom- 
mends only one collection per week. 
With this procedure he observed the 
duration of ejaculation .as 5.82 minutes, 
volume of ejaculate as 296.9 ml. and total 
sperm count as 95.4 million/ml. 

Libido 

Libido of boars varies widi the breed. 

It is stronger in the primitive breeds 
than that in the Landracc. Libido and 
fcuility both aie greatly influenccvl by 
the nutritional status and manage- 
ment practices. 

In young boars, the libido is not 
rong but it improves as the age adj- 
inces. If reaction time exceeds 45 
limiics, it is not desirable to use such 

Ixvar for brcetling (Scluetz, 1963)- 
rcc movcnieius in il»e puddocks keep 
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the boars in trim condition and help 
them to maintain their normal libido. 
Boars becoming heavy and sluggish at 
early age is the frequent cause of culling. 
Any febrile condition reduces the libido 
and fertility and it may take 4 to 6 
weeks for the boar to return to normal 
fertility. 

Decline in libido and fertility is 
noticed in boars after the age of 5 >cars. 
However Aamdal (1964) has noted In'gh 
fertility in certain boars beyond 8 years 
of age. 

Collection of Semen ' 

On .account of long reaction time in 
boars resulting in restlessness of the 
sows, collection of semen on dummy tea- 
sers has become the practice. Dermo- 
plastic dummies as designed by Pnszior 
(1955) look more natural but being cost- 
ly simple dummies covered with sac- 
doth or leather arc more frequently 
used. In the c.arlicr dummies, artificial 
vagina used to be fixed inside and a win 
dow at the right side of tlie dummy f.nci 
litated collection of semen. Bnarv can 
be easily trained to mount the dumniics 
since the immobilisation induces sti- 
mulus which pn>\okcs the cjaaihuory 
reflex. Young ijoars with strong libido 
can get accustomed to the tluminy after 
few mounts. For the training of boars 
reared in large stud farms. Beeve et al 
(1973) Iiave designed a mixlcl in whidi 
a oestrus sovv can be placeil in. After 
ihc iruining. the sow in heat is v.itl»- 
dravvn. 

Artificial Vasina 

Artificial vagina fur Ixur* v*ii ihrsl^n- 
cd by .Mckemie (1931}- In tU 
i\pe artificial vj.;iiia. a spiral 
metal aiiuaturc was fixed jiuefied t > tJ.f 
end of vagina- Foam piece fixed 
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Fig 154 Artificial Vagina 

1 Outer wall o£ the vagina 

2 Inner air tube. 

3 Inner water tube 

4 Funnel 

5 Water 
C Air 

7. Air pump 


fori Boar (Cross*section) 

8 Foam rubber piece. 

, 9. Plastic bottle. 

' 10 Double perforated hd 

11 Penis of boar 

12 Fingers of right hand. 

13 Thumb. 


at the entrance of the artificial vagina 
h.is helped m obtaining germ free ejacu 
laics, avoiding the preputial contents 
(Fig 154) Artificial vagina heated elec- 
trically to maintain a constant tempera- 
ture IS now available, oihenvise dif- 
ference in A V. temperature tvill dis- 
tract boars from their reaction to ser- 
vice So far there is no ideal model of 
A.V. in Mhicli fractionated sections of 
the semen can be conveniently collected. 

Niwa (1959) and MaePherson et al 
(I960) found it exceptionally convenient 
to collect semen from boar by hand sti- 
mulation compared to llie usual method 
of coUeciion by A.V. Tlie hand method 
of semen collection is as follows; The 


operator stands on the right side of die 
dummy. After the boar has mounted 
he catches the twisted glans penis by 
gloved hand and provokes ejaculation by 
exerting slight pressure on the penis 
which simulates rhythmical compression 
of the cervix. The semen is collected in 
pyrex bottles provided with gauze filters. 
This mcUiod prevents contamination of 
semen and faalitatcs collection of semen 
in fractions. This method also helps in 
avoiding int,epaiptions of the reflexes 
(Ifig. 155). 

Sexual behaviour of boars during na- 
tural service is as follows: The prescff'^ 
vice behaviour of the boar is very chai 
ractcristic. First the boar turns againsl 
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tlic tlicn il comes into close proxi- 
miiy lifting mid pimUling the sosv and at 
die end besides increase in sexual cxatc- 
incni. the hoar then motes lotcards the 
genitalia. At the same time the sow cx- 
hihlLs rcllex of immohiliration hhe a 
••S.its-.llorse" attitude, pushing its tail 
10 one side, tilting its head and trembl- 
ing ears can be noticed. Penile mote- 
inents are obsersed prior to mounting. 
With fets- attempts the boar mounts 
with erectile penis. It Lakes anythiijg 
from 1 to 20 minuies for the boar to ge 
ready either for na.uml semce or fo 
collection of semen m A V. At n 
height of excitement (he boar having 

mounted clasps the back of. he sosvmd 

its tree-legs, bringing us 

closer to the sosv and makes seard™g 

movements. After 1 to 2 minutes fne 
tion movement associated wi 

of the back of the sow. 

irates into the cervix and it gets locked 

up in the longitudinal folds of the 

thickened walls of the 

sow, during dioestrus, die c 

relaxed eondition ;a^„a,ous 

oestrus it becomes ttiick, 

and gets locked, which is m 

the cervix of the cow. -hvthmical 

condition leads to peni e 
contractions, the strength j 

directly proportional to ^er-^ 

sexual excitement w'ue 

temally (Smidt el al, 1969). P 

sure of L cervix causes die eja^taory 
reflex. At times young 3 „a 
MW after some fiction 

dien after a short p^cyb^gi^^^^ 

copulate again. more. On 

over 5 to 25 minutes or ^ 
completion of „scquence of 

boars get “hausted ^ 

which dismounting IS ^--^.lation. 

get ready for the second ejaculation. 


Ejaculation 

The ejaculation of boar is in frac- 
tions. The first fraction which is 
watery and discoloured is the secretion 
of die urethral glands. The quantity is 
about 10 ml. and is sperm free. The de- 
flection of this secretion is over at the 
height of excitement. Its importance 
is in rinsing the urethral tract which 
usually has a high bacterial count. It is 
not advisable to mix this fraction with 
semen. During the subsequent phase of 
ciaculations the boar is nsmally quiet. 
The volume of second fraction is about 
40-80 ml., is dense and milky and con- 
lains about 80% of spermatozoa. 

The third fraction consists of 150-200 
ml. of thin fluid with low sperm concen- 
tration. This fluid originates from the 
secretions of seminal vesicles and pros- 
tate gland which is known as seminal 
plasma. 

The fourth tracdon is gelatinous and 
secreted by bulbourethral glands. 

Eiaculation is not always continuom 
nd it takes place in five separate waves. 

s;r.r.s.--va?H 

> • Tiurinc collection, tne 

semination. During 
gelatinous subsi.mce is held up y 
filter. 

EVAbDATION OF SEMEN 

The average volume of semen yaria 
from 50-500 ml. Besides this occasional. 
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gest during summer and smallest in win- 
ter. It also depends upon methqd and 
frequency of semen collection, Jondet 
et al (1971) recorded 30% higher 
volume and 10% higher total sperm 
count in tlie hand method of col- 
lection as compared to collection by arti- 
ficial vagina. 

The first two fractions are homogen- 
ous fluids, the colour depending on den- 
sity can be bonewhite, milky and bluish 
or Avatery. The semen has a characteris- 
tic odour. Yellowish, greenish or blood 
tinged semen is abnormal. Presence of 
mucus noticed on tlie collection bottle 
is also considered abnormal. Urine or 
other unpleasant odour indicates conta- 
mination Avitli extraneous material. 

The pH of semen ranges between 7-8. 
The pH becomes more alkaline with the 
diseases of accessory glands. 

Normal ejaculate contains a few epi- 
thelial casts Presence of leucocytes in- 
dicates an inflammatory process. The 
semen usually contains a few bacteria. 
With the older types of artificial vagina, 
contamination tvitli preputial diverti- 
culum occurs frequently. Aamdal 
(1961) has successfully shoAvn that the 
contamination could be reduced by re- 
moval of preputial diverticulum. The 
contamination can be minimised by 
using newer types of Artificial Vagina 
and hand collection. 

Seminal plasma of boar is characteris- 
ed by high calcium content. Besides 
fructose and citric acid, it contains meso- 
inositol and crgothioninc. 

There is little variation in density of 
semen due to breeds but it is affected by 
the method of collection viz. Avheiher by 
hand or artificial tagina. The boar se- 
men is not so dense as that of the bull. 
The density can be determined by 
photoelectric colorimeters, 


The total sperm count varies from 
100,000 to 500,000 cmm. The total 
count v’aries from 15,000 to 50,000 cmm. 
when collected daily and from 2,65,000 
to 5,51,000 cmm. when collected at 
weekly intervals. The total sperm out- 
put in a single ejaculate may sometimes 
be 10 billions. 

Mass activity can be obser\’ed under 
microscope where the spcim motion is 
very vigorous. Ejaculates having sper- 
matozoa Avitli crosswise, circular or oscil- 
lating movements or those with no mo- 
tion at all cannot be used for insemina- 
tion. 

Live and dead sperm count can be 
done by vital staining technique. Ejacu- 
late with more than S0% active sperma- 
tozoa is considered to be 'very good' 
whereas the one Avith 70% is consider- 
ed as 'good' and the one Avith 60% as 
'satisfactory'. Ejaculates Avith less than 
70% active spermatozoa should not be 
used for insemination. Paredis and 
Vandeplasschc (1961) reported signi- 
ficantly higher conception rates Adhere 
semen containing more than 75% active 
spermatozoa Avere used. 

The spermatozoa of boar remain in 
anabiotic state at room temperature after 
6 hours, sooner at low temperature and 
immediately after collection. Simultane- 
ous Avanning and shaking resuscitates 
the sperm action. This properly is made 
use of Avhile storing semen at higher 
temperatures. 

The morphological abnormalities can 
Avell be differentiated Avhen stained Avitli 
Alanin or Giemsa stains. The boar se- 
men has an abnormal count to the ex- 
tent of H 2% (Pasztor. 19.55 a. b). It is 
not advisable to use semen for insemina- 
tion, if the total sperm abnormalities 
exceed 25%. 
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In boavs, morphological abnormalities 
are oE frequent occurrence compared to 
other species. Amongst these, the distal 
protoplasmic droplets arc more common. 
Such spermatozoa are visually non- 
motile. In a normal ejaculate, inci- 
dence o£ spermatozoa having protoplas- 
mic droplets is rare. Increase in fre- 
quency of collection, raises the 
of proto-drops. If young boars exhibit 
50.60% of such abnormalities conception 
rate will be reduced to 20-30% resulting 
into small litter size. Such boars in due 
course of time become sterile and such 
it is recommended to cull them as early 
as possible (Becze and SziUass^ 1972^ 
As the keeping quality of 
varies to a great extent, it « desimWe 
to evaluate the diluted semen tom im 
to time. The number of motile sper 

rngtozoa varies with indivi u 
culates during storage “ “ ^ ^ 5555, 
motile spermatozoa may d 
after storage of 6-8 hours. 

Dilution and storage ol semen 

Addition of diluents 
tective colloids and su^t ‘ 

boar spermatozoa to suriu 

boar semen at 15 “ - se- 

versally accepted. A'lio g . 

rum of different species 

results. Egg yolk and p ,he 

milk is favourably use P jigni- 

life span of the Ted 

ficantly. The other co ^ 

diluents contain -a to / |^;q,i^,u1c 

whicli sodium cilraic , ^^oaiiti- 

and glucose arc added, as i. 

lies of foreign protcui “ ' ,c. 

Close local or senen>' 

actions, the use <>1 Imnd 

become liinitcil. t material 

diluents containing in ih-e 

favour tnulliplicaimn o ,,.nipctaiuic. 

semen stored at mo 

Diluetiu conuining motsam 


arc therefore advocated. It is known 
that sugar and other organic substances 
increase metabolism while as carbon dio- 
xide suppresses the spermatozoan activity 
and thus help in preserving their 
nutrients. Diluents containing carbon 
dioxide have a favourable effect on the 
survival of spermatozoa and hence arc 
used on large scale for dilution of bo.ir 
semen. This involves laboratory facili- 
ties and as such it is not possible to 
adopt this method in field conditions. 
Besides, evaluation of diluted semen be- 
comes difficult. In order to avoid bac- 
terial contamination during storage ad- 
dition of antibiotics such as penicillin, 
streptomycin and polymyxin is recom- 
mended. It is generally beheved ilut 
neat semen can be stored better than the 
diluted one. It is recommended that 
neat semen should be diluted as and 
when required for insemination. It is 
desirable to have the neat semen and 
diluent warmed to hotly temperature In 
case of prediluted semen it may be fur- 
ther extended prior to insemination. Se- 
men sample should be diluted gradually. 

The dilutiou rate depends np”" 

sperm count in .he cjaculale ^d 
the lotal spermatozoa m a sjuf, c 
The usiul dilution rate for 
• 1 . -4 ti» 5 The nuMiiuim dilunon 

“m sLuld no. exceed 1: 10 . ~ 

effect on the spermatozoa. 

The following ililu.eis are coi.mxmly 
useil for extending boar wmen. 

I. .Sodium citrate 70 gm 

.Sodium bictrbonate - »m 

Potassium chloii.le 91 ^ 

Clucose-D ^ I 1 ) " ii 

Sulpltamlamw-e ■ ^ ^ j. 

Pcmcillm I 

c1jldi.;.i;ed-atcrl.aa>:nl. 

ptfvalueaomadal -r!> I- 
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It IS necessary to pass carbon dioxide 
for 10 minutes until the pH \alue 
reaches 6 4 to 6 5 The temperature of 
tliQ semen can be maintained in the re 
fngerator by cooled crystalline acetic 
acid whose melting point is +15®C 
Prior to evaluation of the semen tlie 
sample has to be warmed to +25®C and 
COj IS remoaed by shaking macliine 
Semen stored by this metliod can be used 
for 2 3 days 

2 Diluent of Plischke (Triplex) — 


Glucose D 

120 0 gm 

Ethyleiiediamino acetate 

7 4 gm 

NaOH (Basic solution 1%) 

16 0 ml 

Sodium citrate 35 5% 

20 0 ml 

Penicillin 

100 000 lu 

Streptomycin 

05 gm 

Glass distilled water 

2000 ml 

3 Odier Improved 

dilutcrs of 

Plisdike — 


Glucose D 

40 0 gm 

Sodium bicarbonate 

1 0 gm 

Sodium citrate 

3 8 gra 

Chclopkx Hclaton 

2 C gm 

Egg yolk 

100 0 ml 

Combiotic 

2 5 ml 

Glass distilled water 

1000 ml 


The abo>c dilutcrs can preserve boar 
setnen for 3 to 6 days at a temperature 
of +10*C to +15‘’C 


1 Further improved diluent of 
Phschke — 

Glucose D 120 0 gra 

Selection i e EDTA 7 1 gra 

Sodium bicarbonate 2 1 gm 

Sodium citrate 7 5 gm 

Pciiicillm 100 000 lu 

S(rtp(om)cm 1 0 gin 

G1 ivs disiilltd water 2000 ml 

llic chemical tomposmon of boar sc 
mtn as ciial by Mann (1961) is present 
cd in Fable 61 


Detection of Oestrus m Sows 
Use or Teasers 

Use of teaser is of gieat importance m 
detecting the oestrus and to determine 
tlie time of insemination Sow in 
oestrus plays a predominant part m 
attracting the boar However immobi 
lisation of the sow m heat has also a sti 
mulating effect on the boar Not more 
than 20 to 30 sows should be left for 
detection of heat to one teaser It will 
thus be possible for the teaser to reach 
every sow Using this method 10 to 15 
minutes are enough to detect all the 
sows m heat m a group Vasectomisation 
of die boar is not ncccssaiy because there 
IS enough time to separate the boar from 
the sows m heat 

Riding test 

This test can be done by the farmer 
or breeder Tlic immobilisation reflex 
of the sow can be evoked cither by exert 
mg pressure on the sacrolumbar region 
or by sitting m a nding position on the 
hind part of the sow ^Vithout die tea 
scr man can evoke this reflex in 90% of 
sows (Sigiiorct, 1970) Proximity of 
boar increases the efficiency of the test 
Immobilisation reflex can be easily 
provoked if the sow smells the boar 
odour from the clothes of operator Fair 
ly good results have been claimed by use 
of different aerosoines containing boar 
pheromones whidi help in accelerating 
the reflex of sow but not the increase in 
conception rate Favourable results 
have been obtained by simulating the 
grunt of boar Generally one minute is 
more than enough for the skillcal open 
tor to evoke this reflex Hoivcvci some 
sows may not manifest he it reflex in 
presence of the opentor others stop 
easily whereas some become immobile 
only m the presence of die boar 
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Table 61 

BOAR SEMEN: MAIN COMPONENTS 


vilucs tonge in brackets) expressed in mg/ 100 ml., ex- 
cejtlor CoTcontent (ml/ 100 ml). Data on dry weight electrolytes and total 

nitrogen. 


Dry weight 
Cliloride (cl) 

Sodium 

Potassium 

Calcium 

Magnesium 

Inorganic phosphorus 

CO, 

Total nitrogen 

Non-pro"=in nitrogen 

Urea 

Uric acid 

Ammonia 

Fructose 

Lactic add 

Citric acid 

Total phosphorus 

Acid soluble phosphorus 

Lipid phosphorus 

Ergothioneine 

Ascorbic acid 
Inositol . 

. Glycerylphosphorylcholme 

Sulphur 

Creatine + ctcatuunc 


4600 

328 

646 

243 

5 

11 

17 

50 

613 

22 

5 
3 

1.5 
12.6 
27 
129 
357 
171 

6 

15.2 

3.5 

532.0 

171.0 
16 

8.5 


Ime of Insemination 

Vagina of sow ’’"“'.^rds cersix. A 
lat becomes n.irro"er . ; „ onnot 
, up, e rubber tt "ersix on 

e introduced c.asil> , [ouu and aM 

Kount ontslonguud.naUol 

:,e back Oow of jesU 

ented. Insemiitalion . , , „ith pD*" 

ly Aamdal (1961) alter it* m- 

ic cup which can be mtlated alter 


(2,900-6,200) 

(258428) 

(280-837) 

(83-382) 

( 2 - 0 ) 

(5-14) 


(334-765) 

(15-31) 


(0,5-2) 

(2.5-13.5) 


(36.32.5) 


(5.7-29.5) 

(2-5) 

(8.S2 625) 

(12-22) 
(1-1 1) 


Melrose aiiil O i tL, .ril L 

.i rubber plauu a. d h.rtd 

,«mc ■|ln.ra..l^'--^-d_ 

b> iv»iuu:4 t.t VC 

liw: cciMi U 

cmi- In da: — 
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Fig I5fa A I m the sow 

(a) Inseminating catheter pushed far into the 

cervical canal ^ 

(b) Plastic cuff at the tjp of the catheter 
has been inflated 

o£ semen is m the uterus proper This 
IS \ cry important for obtaining high rate 
of fruitful conceptions as compared to a 
very low rate when the semen is depo 
sited in vagina or cervix Spiral caihc 
ter designed by Melrose and O Hagan 
(1061) gave 3% higher conception rates 
compared to inseminations carried out 
by catheters with cuff (Jondet et al, 
1971) 

Introduction of semen into the uterus 
IS carried out by slight pressure Large 
sized syringes arc not contement for 
this purpose Conical plastic bags at 
inched directly to catheter are very prac 
ucal and semen can be evacuated by 
manual pressure 

The sow IS secured m ircvis or a 
narrow box, or by a person sitting on the 
back during insemination rrequcnily 
a slight pressure on back is enough to 
evoke iinniobjlisation ilunng inseinina 
lion The vulval lips should be clcin 
ed wiiii sterilised cotton before introduc 
tion of catheter It is necessary to as- 
certain that the oesinial discharge ts nor 
mai 


Spiral tipped catheter can be easily 
passed through tlie cervix and if the 
catheter does not slide back semen can 
be syringed with slight pressure prefer 
ably by gravitation (Fig 157) Forcible 
introduction would provoke uterme con 
tractions resulting in back flow of se 
men Insemination usually takes 5 iO 
minutes In case there is back flow of 
semen during msemmation> the cathe 
ter has to be reflxed properly m the os 
uterus 

The quantity of semen plays a great 
part m transportation of spermatozoa 
and hence large volume of semen is re 
quircd The recommended iiisenuna 
tion dose vanes from 100 250 ml in 
adults and 100 ml in gilts However, 
fairly good results have been obtained 
by using even 50 ml of semen (Jondet 
ct al 1971) 


Table 62 

SPERMATOZOA REQUIRED PER 
INSEMINATION DOSE 


Audior 

Year 

Bdlion 

PoJge 

(1956, b) 

5 

Aamdal 

(1959) 

1 

Paredis and 



Vandeplasschc 

(1961) 

7 

Bcnnet and O Hagan (1961) 

2 


However according to Aamdal et nl 
(1958) no fixed rule can be laid down 
since It IS influenced by various factors 
such as quality of diluents age of sows 
site of deposition quality of semen and 
duration of insemination JoiuUt et al 
(1971) considcicd that with fresh semen 
sperm count per dose can be decreased 
below 2 5 biJlioi) witlionl afTccting the 
conception rate adversely The concep- 
tion rate vsiih preserved semen can be 
increastd from 15 to 61T by macasing 
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the sperm count from 4 to 12 bil- 
lion spermatozoa per dose. Bennet and 
O'Hagan (1964) achieved good results 
with 2 billion spermatozoa in semen pre- 
sen’ed for 5 days. . Furtlier, they observ- 
ed. significant ’ decrease in conception 
rate and litter size, when the sperm 
count w'as reduced below 1 or 0.5 billion. 

Time of Insemination 

.The correct time of insemination 
meatly influences conception rate and 
litter size (Aamdal, 1964 Bennet and 
O’Hagen, 1964 and Smidt and Ellen- 
dorS, ■ 1969). Ova remain viable for 
about 10 hours after ovulation. Fertiliz- 
ing ability of the spermatozoa however 
lasts for 25-30 hours (Roberts, 1971) and 
longest recorded is for 50 hours Qondet 
et al, 1971). After natural service the 
ova are usually surrounded by large 
number of sperms compared to insemi- 
nation. Less spermatozoa 
the oviduct using intra-vaginal or in^ 
cervical insemination than ““ 

of intra-uterine insemination (Hanewk, 
1963). Incorrect timing of * 

results in small Utter size due to deg 
nerauve changes occurring m «« 
gametes. As such inseimnation sho^d 
be'done prior to ovulation, 
and duration of oestrus vari« ^ 
The only criteria known so far to 
correct timing on,et of 

olt^sTe^nds to a great “tent o" to 
intervals between detections. 
periments have been cam<t 
out the time of pH of 

cytology, vaginal mmpo 
vaginal mucus. 1 « 

,, is found in toe resist- 

\'ariauon in values ^ ihercforc 

ance from c) cle ^ * . . the exact 
very dUBcult to deade about to 

lime of m'ulation- 


■ ' Oestrus in the sow can be divided into 
three phases. The true oestrus in sows is 
one when the sow exhibits reflex of im- 
mobilization. The sexual excitement 
though appears at least a few hours ear- 
lier it develops gradually and disappears 
after several days. 

Arrangement to feed them ad lib 
should be made by fixing self feeders, 
so that the time of feeding will not dis- 
turb to sexual behaviour. Detecuon of 
heat is carried at 3 hours interval. Beae 
observed the immobihzadon reflex, oc- 
curring at a relatively short ume Ovithtn 
3 hours) in between the checks. The re- 
flex was not gradual. Thus he has shown 
that the onset of oestrus m sows can be 
determined by frequent and intensive 
checks. 

Concerning the manifestation of 
oestrus Beae et cl (1973) observed two 
peaks within a day. First one 'vas in 
die morning from 4 hrs. to 10 hrs tmd 
another one in the evening from 19 hrs. 
to 20 hrs. Besides these two periods 
cited“above. they have ‘“r'Uy observed 
oestrus during other periods of the day 
and nighL They have further observed 
by autopsy that the earliest time of om 
set of ovulauon was 36 hrs. after the po^ 

sWe immobilization reflex was evoked 

brthe sow and the seria of “vn>eno“ 
fn sows were completed by about 40 
lirs. 

Based on the above experiment Beae 

n SjllvassY (1972) consider tliat check- 
!oks by 9.00 hours for detection 
SVe^tt so'rwhich hate begun cycl- 
4 previous night and early morning 
horn? is necessary. By this time the sows 
expressing oestrus dtirmg night hours 
hafe passed 10-11 hours, svhereiu 1-5 
hours iudiose which lusc exprased heat 
very early in the morning. Thus when 
ijjs^adriaiions are carried out in to 
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afternoon the sows are already in 17-21 
hrs. and 8-12 hours of heat respectively. 
They are in 32-36 hrs. and 23-28 hrs. 
of heat when second inseminations are 
carried out next day morning. For 
large commercial herds, detection of 
heat at 9.00 hrs. and insemination during 
afternoon hours followed by repeat in- 
semination next day morning is found 
to give better results. 

Conception rate 

According to Madden (1959, 1960) 
conception rate at first service was 68 to 
86 per cent in natural mating. Melrose 
and O’Hagan (1961) reported a concep- 
tion rate of 80%. According to Aamdal 
(1961) conception rate was 75% and the 
litter size 9-U. 

In A.I. method conception rate is 
lower and litter size is generally smaller 
compared to that of natural mating. 
Jondet et al (1971) reported 55 60% 
conception rate by A.I. method but 
deviations are significant. In gilts con- 
ception rate is usually low i.e. about 
50%. 

Best Tcsujts 75% are vsua}}y obtained 
in soivs found in heat within 9 days fol- 
lowing weaning. Litter size varies with 
the breed. In Hungary, the average 
litter size was 9.6 (National average of 
conception rate with 1st insemination 
was 55 60% wilh a range of 40-75%). 
This difference can be attributed to 
N-ariation in feeding, housing and man- 
agcmcntal systems (Becze et al, 1976). 

^Viih improted technology in detec- 
tion and insemination, higher concep- 
tion rates can be acliicvcd as well as this 
lessens the burden of maintaining large 
number of boars required for double ser- 
vice to each so'v. Variation in concep- 
tion rate is due to the fact that the data 


regarding conception to' 1st service and 
actual farrowing'is not accurately main- 
tained. The evaluation of conception 
rate based on non-return % as used in 
cattle cannot be applied in sows — since 
10-15% sows may not exhibit heat even 
though they have not conceived. In 
sows conception rate can only be esti- 
mated by farrowing and littersize. Early 
confirmation of pregnancy in sows is of 
great economical value. Pregnancy 
diagnosis at a very early stage can' be 
carried out by use of ultrasonic instru- 
ments based on the principle of Doppler 
echography and this can be done be- 
tween 28-35 days of pregnancy (Szilvassy 
et al, 1976). 

In Europe, collection of semen and in- 
semination is done on the same farm in 
large commercial units, which is econo- 
mical. In small farms insemination ser- 
vice is rendered on the farm proper but 
in some countries arrangements are even 
made to despaicli semen by post along- 
with necessary equipment and instruc- 
tions for inseminations. 
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Chapter 46 


Artificial Insemination in the Dog 


An Italian Scientist, A. Spallanzani 
was the first to place on record the suc- 
cessful results of artificial insemination 
in the bitch in the year 1780. - < 

Heape (1897). Hemiansson (1935), 
Hancock and Rowlands (1949), Hadi 
and Sane (1968) and Deshpande et al 
(1970) reported successful results by 
artificial insemination in the bitches. 

In most of the countries, this method 
is being used supplementary to natural 
mating. In India, Deshpande et al 
(1970) have inseminated number of 
bitches offered for insemination for rea- 
suYW dftac mating ocder^vise i5 impos- 
sible. Encouraging results have been 
obtained. 

Advantages and limitations 

It is considered that there are four 
main advantages of this method of 
breeding by Artificial Insemination 
over natural mating in dogs. 

1. To bring about effective service 
in good time ^vhicll for some physiolo- 
gical or psychological reasons, is either 
difficult or impossible. 

2. When natural mating is impos- 
sible due to geographical distances, 
artificial insemination is the only solu- 


tion to use superior type of dog Vvitl? 
desirable traits. 

3. To extend the usefulness of 
proved stud dogs. ' 

4. Control of coital infections. ' 
limitations 

Certain countries like United King- 
dom have no objection to cairy out in- 
semination within the country but the 
Ministry prohibits import of caning se- 
men from countries that are not free 
from rabies. Permission- from Kennel 
club is necessary prior to artificial inse- 
mthanbn ih dogs, otAerwise the progeny 
from such a conception is disqualified.' 

Special features of the reproductive 
system in the dog '■ c:. 

The seminal vesicles and Cowfjer’s 
glands are not present in the dog. Pro- 
state is the only accessory sex gkmd. 
This is located at the neck of the blad- 
der and it completely surrounds the 
prostatic portion of tlie urethra when-g it 
is adherent. The prostate gland empties 
into urethra through many small oben- 
ings in the urethral wall on cither siqe of 
the urethral crest. In older dogs, hyper- 
trophy of tills gland is commonly ob- 
served. 
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"TIic testicles, cpiditlymis 
aeferens arc similar to those oE tlic bull, 
the toot oE the penis is attached to the 
ischium. Tlic penis lias a body and a 
relatisely brge glans petns witli a bulb 
at its caudal end. Tlie anterior portion 
oE the bmly and most oE the por.fo" 
die glans penis has a bone, 
os penis h.as a deep ventral groove Eor the 
passage of the ureilira. 

■ Jn the ilog, the mechanism 
is not very well understood. The bulb 
oE the glmts penis enlarges 

.tion and serves as the male pan oE the 

locking device, which results m a 
during coitus. 

Special Icatures In tlic bitch , 

'The reproductive organs o£ the totA 
cdlsht 0 E^he vulva, -t bid^ja^a. 
bicomuate uterus and during 

vulva looks 

anoestrus condition ...mefied. • As 
iflbecoraes and. , 

-the time from rigid 

texture oE the vuto c^im 
to soft and spongy. „thral open- 

tends from vulva to vertical 

ing. This part oE the^-nalis^^^^^.^^ 
in direction, excep jpntal posi- 

avhen it assumes alroos 
tion. . 

The, ‘”ch year. «- 

yihicKTs completed , ^ ^ „s Anoes- 

■iends from 170 days “ ^pre than 
irons period, seldom jp„ng 

months. A vapUi^p P P^ed 
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show crytlirocytes and cornilied epithe- 
lial cells. Leucocytes are markedly ab- 
sent. Oestrus in the bitch is the period 
from the first to tlie last acceptance of 
the male. The period may extend from 
5 to 10 days with an average of about 9 
days Ovulation usually occurs at about 
the second day of true oestrus (Doak 
et al 1967). The vaginal smear during 
this period will show few erythrocytes 
and more disintegrating comified epi- 
thelial cells. At the end o£ oestrous 
period the bacterial count is high. 

A vaginal smear made during meto- 
estrous period will show the appearance 
of leucoCTtes and the gradual change oE 
1 corSfied epidielial cells to *ose 
having the characterisucs of anoestrous 
period. 


Act of copulation . 

A dog is usually attracted to the bitch 

much JarUer before *e b.uh 

« ready for the « p"“trSs. 

r'^Wtls vd en "'“urtship 

^d^if nofv gmous. the teasing 
'' L uirto be extended. A good 

towar^ the St ^ p, 

one side. The vu vestibule be- 

mornhs. A vaginal smi^—^^pjppjed ”p““nud in position. The 

ioestfous period IS prun t 7 i„ com h ^ the male to 

E leucocytes and epi ^ ,l,e bitch ta^^ Counting, the dog pro- 

le bitch, the ^die first ap- ® anterior portion of the gl^ 

mears made during 
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back of tile bulb of the glans and the 
bulb tliereafter is forced in the vulva. 
It is peculiar to find in the dog a series 
of short tlirust movements and during 
this part of copulatory act, a true erec- 
tion takes place. Due to such frequent 
copulatory movements, the entire 
glans penis including the bulb becomes 
greatly engorged and enlarged. The 
vulval lips tightly grasp the penis just 
posterior to the bulb which results in 
a tic, between the male and the female. 

With the coital thrust, ejaculation be- 
gins. During the first phase, there is 
an emission of a clear watery fluid which 
continues to occur until the erection is 
complete. At this stage, the thrust 
movements cease but tlic ejaculation 
continues into the second phase. During 
second phase the ejaculate is whitish 
milky fluid with large number of sper- 
matozoa. Pulsations at the root of the 
penis can be felt during ejaculatory ac- 
tion. This phase extends from 5 to 15 
minutes. During this phase, frequently 
the dog turns over the female, stands 
back to back with a firm tic which may 
last for 15 to 30 minutes. 

Collection of semen 

It is usually experienced that when- 
ever a biidi in oestrus is used as teaser 
the response to artificial vagina is fair- 
ly good as compared to those in anocs- 
trous condition. 

The artificial vagina developed by 
Harrop (1951) consists of a cylindrical 
bladder between the line and the lumen 
of the artificial vagina which provides 
the space for v^ater and a hand pump is 
provided to impart pulsation to the 
liner. This device provides necessary 
sensory stimulus to the dog and the need 
for a teaser bitch can thus be climtnat- 
cd.. It is possible by this device to ob- 
tain complete ejaculate. It is more 


hy^cnic and is preferable to digital 
manipulation whereby laceration is 
likely to occur. Collection of semen by 
electrical stimulation is inadvisable 
(Christensen and Dougherty, 1955). 

Technique of collection 

The collection technique followed by 
Deshpande et al (1970) is as follows; 

In certain dogs befoie collection of 
semen sufficient time was given for the 
courtship. In all cases the semen was 
collected by massage method. A gloved 
Iiand was lubricated by sterile liquid 
paraffin. To begin with gentle massage 
was done on the skin covering the penis 
and tlie surrounding region of ilie ab- 
domen. When errection occurred with- 
in a minute or so gentle massage on the 
skin of protruded penis was done by 
the lubricated hand. Pressure tws 
exerted on the root of the penis in tlic 
region of ischio cavemosus muscle and 
on the bulb. With efleciive stimulation 
a pulsation w’as felt within about 5 to JO 
minutes. This was indicative of com- 
mencement of the ejaculation. A wide 
mouthed sterile glass tube was held dose 
to the tip of the penis. At this time 
massage was discontinued and inter- 
mittent pulsating pressure was exerted 
on the bulb of the penis. Care was 
taken not to introduce the penis in the 
glass rcccptadc for fear of development 
of inhibitory reflex due to contact with 
cold glass and of contamination. Lubri- 
cation applied was just sufficient in 
order to avoid its presence in the ejacu- 
late proper. In case measuring, test 
lube is used for collection of semen 
there is every danger of penis getting 
tube locked due to thrust reflex result- 
ing injury to penis. If massage has to 
be done for a longer time it may cause 
bleeding due to friction. 
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Artificial Vagina 

I he Artificial vagina designed by 
Harrop is preferred. It is prepared by 
pouring hot water at 45“C so that when 
it is ready, the temperature inside the 
liner is about 40‘’C which is suitable 
to commence collection. The lumen of 
the liner should be adjusted by means 
of the pump to the size of the dog’s 
penis. Lubrication to the inside of the 
liner is not ncccss-iry as with other ani- 
mals, since in true oestrus the vagina of 
the bitch is normally dry. (Fig. 158). To 
begin ivtih, the penis is grasped behind 
the glans and massaged very gently. 
Within a short time the penis will show 
erection .and it is then directed into 
the artificial vagina. The operator 
should hold the artificial vagina firmly 
in proper position as the dog will imme- 
diately begin thrust movements. By the 
other hand the operator should try to 





TiS. 158. Canine Artificial Vaginal (Harrow 
model)- 
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retain the grasp on the penis behind die 
bulb. An assistant may be asked in the 
mean time to pump gently so tliat the 
penis comes in direct contact with the 
artificial vagina from all sides and also 
to <Teate pulsation which is necessary 
to stimulate the dog for complete ejacu- 
lation. ^ 

In the dog the ejaculate occurs in 
three separate fractions. The first frac- 
tion is a clear watery fluid with no sper- 
matozoa and may be from tlie urethral 
mucosa — the glands of Littre. The se- 
cond fraction is mostly white in colour 
more viscous in consistency and this is 
the main sperm bearing fraction. The 
third fraction consists of prostatic secre- 
tion which is dear in appearance, 
watery in consistency and contains no 
spermatozoa (Freiberg, 1935). 

According to the size and breed of 
the dog, tlie volume of each of these 
fractions vary to a great extent. Varia- 
tions have also been obser\’ed between 
dogs of a similar breed and the same 
animal on different occasions. The ave- 
rage volume and rates of ejaculation arc 
as follows: 


Volume (Boucher el al 
1958) 

Race of ejacu- 
lation (Harrop, 
1955; Boucher 
et al 1958) 

First fraction 


0.25—2 ml. 

30-50 sccoiuU 

-Si'cond fraction 


03 — ml. 

5O-S0 scc<)/it!v 

riiird fraction 


3 — 25 ml 

3-30 minutes. 


Alifanov (1935) reported that ipcrraio- 
gcnesis is a continuous process and nor- 
mal amounts of mature spermatozoa 
Here restored Uom 21 to 72 hours. Simh 
Ur observations have been iccordcd by 
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Tabic Gi 

SPEIIM CONCENTRATION IN THE DOG (MILLIONS/ML) 


Range 


Average 


Author 


II— 1S9 
10— 90 
G— Gt 
SS— 5S3 
•1—510 


27.5 

125 


Alifanov (1935) 

Lambert Sc McKenzie (1940) 
Hancock and Rowlands (1949, 
Nooder (1950) 

Harrop (1955) 


• Va.ious workers h.ave 

range of spemr concentration m million 

per ml. as abo\c {*rable frl)- 

The density is snbj«t <» ""X'tfon 
pending on the method . 

• whether it is a fraction or «! »><= 


semen individual movements of ' the 
spennatozoa are very brisk and are best 
studied under covcrslip. 

Hydrogen-ion concentration 

rd?brrr“ iicbr'"gina'''‘=«‘'''r^^ ^ U. studies is as foUows. 1st 

ntity of’ die total ejaculate obtained rs ^«ion^0.7i 

■' - ■ Sa^rdinri/rL^X 

•Motility . • *, /n rollfectron in artifiaal vagina 

. Motility should be f ^Xp “thorn a teaser bitch 6.59. (2) digitM 
■ diatdy after collectmn of semen. „anipuladon without a te^or W2 

k semen is ligl-tly ^P^Xi/G objective. (3) digital m“iP“ obsemd 

slide and examined under 1/0 onj v / j, ^pande et al (1970) observea 

, tippling movement unlik (Table 65). 

tions of the bull semen. In tne 

Table 65 — jjQj. 
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Sperm morphology 

Indian ink eosm mgrosin or Case 
rctts staining solution are popularly 
used for staining semen slides Nomial 
semen m the dog should not contain 
more than 20% abnormal spermatozoa 

Chemical composition of semen 

In the dog the prostatic secretion is 
ivatery and colourless with the presence 
of strong proteolytic enzymes as well as 
some phosphatases and glucuronidases 
A detailed study of biochemical charac 
tenstics of dog semen is given in 
Table 66 (Mann 1964) 

It is interesting to note that in dog 
semen there is a high content of copper 
and zinc Semen samples analysed by 
Bartlett (1962) contain seven times as 
much copper and twenty times as much 
zinc as corresponding blood samples m 
the dog King and Mann (1959) xe 
ported that in the dog semen sample 
tliere is practically no fructose citric 
acid or sorbitol This proves the ab* 
scncc of vesiculac seminals in this spe 
cics Protein and non protein nitrogen 
concentration is highest in the sperm 
rich fraction but on incubation of semen 
there is no appreciable increase in the 
level of non protein nitrogen a fact 
which distinguishes dog semen from that 
of man The level of hyaluronxdasc m 
the dog semen is very low (Siv)er 1947) 

Semen diluents and storage 

The chlorides of potassium magnesium 
and calcium ha\c been reported to in 
crease the \iabihty of dog spermatozoa 
m vitro when added to a diluent com 
posed of 0 2 M sodium phosphate buffer 
0 5% sodium chloride and I 5% glucose 
Dog spermatozoa are dchcalc as com 
parcd_to ram and bull sincc_t!icy_arc 


easily harmed by cashing Tiie moti 
litytof dog spermatozoa is depressed by 
diluent containing 0 02 M Carbonate 
buffer (Wales and White, 1958) 

It IS considered suitable to collect dog 
semen m three fractions and immediate 
ly after collection the ejaculates should 
be placed in waierbatli at 35 °C so as to 
effect gradual cooling to avoid tempera 
ture shock Considerable difficulty is 
expeiienced m preserving dog semen for 
a longer period Bederke (1933) observ 
ed that undiluted semen had a survival 
time of 21 hours and that dilution with 
blood serum reduced the survival time 
to half He also observed that dextrose 
solution or m combination with sodium 
phosphate buffer has an unfavourable 
effect on the semen Freiberg (1935) 
observed that the second fraction of the 
ejaculate iv-hich is tlie sperm bearing 
fraction can be preserved without dilu 
tion uplo 24 hours Brochart and 
Coulomb (1952) reported that the se- 
cond h'action of the ejaculate diluted 
with egg yolk sodium citrate can remain 
viable and motile for a period of 4 days 
The most successful diluent and preset 
vative so far known for a dog semen is 
the heat treated pasteurised milk as re- 
commended by Thacker and Almquist 
(1953) In preparing the diluent a small 
quantity of pasteurised milk is slowly 
heated at 92‘’C and kept be- 
tween 92“G to 9t‘’C for 10 minutes 
It IS then cooled to room tern 
pcraiure and used in the required quan 
titles Studies show that if the sperm 
bearing fraction of the ejaculate is dilut 
ed 1 8 with heat treated milk and the 
mixture stored at 4®C it will remain 
viable and fertile for several days 50% 
motility was obtained at 120 hours 

Harrop (195^) conducted a scries of 
experiments and proved that diluted sc 
men can be conveniently transported to 
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Tabic C6 (Mann. 1864) 


rnMPnNFNTS OF WHOLE SEMEN(S). SEMINAL PLASMA{P). 
FACTIONS IN THE ORDER OF THEIR APPEARANCE AT 
^^".■^ic^'mATIONlluS. I860. HUGGINS, 1947, BARTUTT 1958. 1962) 


Unfraclion.itcd First Second 

ejaculate fraction fraction 


Third 

fraction 


Dr>’ weight (Sc) 

pH. 

Sodium 

(mcquiv./l) 

Potassium 

(mcquiv./l) 

Calcium 

(mcquiv./l) 

Magnesium 

(m-equiv./ 1) 

Chloride 

(m-cquiv./l) 

Bicarbonate 

(m. cquiv./l) 

Phosphate 

(nig. P/100 ml) 

Total 

Acid soluble 

Inorganic 
Copper 
(rag/ 100 ml) 

Zinc 

(mg/ 100 ml) 

Iron 

(Mg/ 100 ml)' 
Reducing 
substances 
(mg/ 100 ml) 

Yeast 

fermentable sugar 
(mg/ 100 ml) 


s 

p 

3.ri-3.9 

I.6-2.9 

5.8-7.2 

2.6-2.9 

2.3-2.7 

1.5-2.7 

2.6-3.6 

2.2-2.7 


ri.1.7.0 

5.8-6.6 

6.0-6,6 

6.1-7.2 

s 

50-121 

1-16-195 

ISO 

192 

136 

172 

p 

72- ISO 


s 

p 

8.0-8.3 

7.9-8.2 

-1.8-6.9 

13.0 

12.4 

7.7 

7.5 

s 

0. 1-0.9 

0..1-2.2 

0.4 

0.2-0.6 

s 

0.3-0.7 

1.3-1.7 

0.8 

0. 1-0.6 

s 

151.4 

151-171 

192 

160 

s 

1. 1-0.4 

1.7-2.5 

2.3-5.4 

1.7-2.7 

s 

12.7-13.2 

11-2 

0-7 

36.0 

1.5 

s 

p 

10.9 

9.0 

29.2 

0.8 

s 

1.0 



0.35 

0.30-0.51 

s 

0.04-0.67 

0.16 0.43 

0.91-1.33 

0.91-1.60 

p 

0.34-0.60 


6.26-8.01 



1.71-2.81 

14.06-19.70 

s 

7.60-9.00 

16.06-20.74 

5.88-9.39 

p 

s 

7.13-8.65 

0.02-0.09 

0.01-0.04 

0.04-0.10 

0.01-0.02 


20-21 

3-22 

14-25 

6-11 

s 



s 

1.8-2.2' 

— 

— 
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Unfralftiohafed ^ Tirst 
‘^ejaculate ' ,firaction 

Second 

Thud 

faction' 

Fructose 



1. 

_ 


(rag/ 100 ml) 

1 S 

0.5-0 6 J" til 

t04.l06M-i 

l/iU.2-3.0 

0.2 0 6 

LacUc Add 


'I i ctl 


'-r 


(mg/ 100 ml) “ 

S' 

11.0-30.0 - 

”5.8-10.7 

”'20.641.2— 

- 7.9-21.0 

Tot^ nitrogen 

' T >1 

no ^ J 

1 •' 


’) .t(, -L* 

(mg/ 100 ml) 

SI 

209-156 ' ' 

256261! 

’ 699! 

112 

1 

\ p) a 

307-452 8 4 

_ or 1 

659 

403 .1. 

Non-protein 

s 

26-39 

27-39 

61 

31 ic.cb 

nitrogen'll 

(rog/JOO'm]) 

plOf 

23-34’! ^'il 

— 

' 61 

1 

dg V 'upT 1 1) 

Protein {%) 

s 

1.71-2 61 

1.462.01 

3.99 

2.38'ir .tu-1 


— 

1.74-2.616 1 

’ 1 

'! 3.72 

t2.34'n|'' 


^ off, places and can be fit for insepui^^- 
tion. Bendojf and Chung {1958) report- 
ed succ^^fijl results wul\£gg yolk^cjtTa|c 
diluent and no adverse effects were 
noticed long transp<^rtation^ ^ 
also observed (hat semen preserved in 
egg >plk eftnte kept, ids viability. \)ct- 
ter than samples in ivhich antibiotics 
were added 

Pacldng ^d Transport j ^ 

This is' done in tbc'^Hme way asTfir 
bull semen Thermos flasks are used for 
transportation as usual. Sufficient care 
is taken 'todvrap cotton ’Wool around the 
test lubes since ddg'^ spennatotoa easily 
die if they come in direct contact with 
ice.’ The samples ’packM in suefi^Uvay 
and kept at l*C cm remain viable in 
the joumejr for about 72 hours. It is 
necessary to replace’ ice' fromNimeUo 
time to maintain optimum temperature. 

Deshpandc et al (1970) on tlieir wrk 
on insemination of 30 bitches resulted 
in conceptions to the extent of about 
509e. One- bitch was inseminated from 
semen imported from Great Britain 
(Hadi and Sane, 1968) resulted in fruit*. 
(ul conception. Semen sample diluted 


» • . ri ' I. ' 

partly, 11) jCjfrate and partly milk from 
one dog was flown to CeylonJ,,^ • f* 

Inseiniiiition in Bitches ^ ^ j 

It wds 'difficult to diagnosp l;xactpha^e 
of oestrus, tlic day on which biichdstvere 
offered fdr-insemination. A careful bb- 
scrvaiion on a very large nuni'beff’*-'o£ 
bitches is necessary to aCquhiht' one^^f 
witll Ve^rd to the day to day changes 
during oestrus period. Under ’sucfi'cir- 
cumstanccs it was difficult to offer any 
opinion and majority of bitches were 
required to be inseminated on the day 
thcjr^'vvcre presented irresprctivc of the 
fact Whether tliey were in proper stage 
for inseminations. This is one of the 
reason^ conceptions’ obmined in 

the present study. 

The vulval tumefaction; was; observ- 
ed in majority of the cases,, p\xv the 
quantity and quality of dis^iargc did 
vary fnyn _ case fto case. ^fNumber of 
bitdics offered during procsirus i stage 
did show lurgidiiy of.vuhaV lips, vagi- 
nal nyjcus’membrane moist, and pink 
wiili scrosanguincous discharge, such 
cases were recalled after a couple of days 
fihcn It was obsened that the vaginaf 
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disclm-gc wa 5 .-.icanly or practi<^lyi(ul| 
Vaginal smears stained with Lcishmai^ 
showedia typical' cellular.picture as dis- 
CTilied.by Harrop.(1960>L 
■“"Ih' majority of cises n&t sejnen jyM 
used for insemination in doses extend- 
ing-from 0.5 lo- 2 ,b,ml..-Op 5 ml. ‘gfe» 
pipette, witli syringe attaclied is useo 
for insemination. 

A vaginal speculum may be slotyly 
inserted and cervix properly located with 
the aid o£ headlight. The insemination 
pipette is tlien inserted through t e ce 
vix. The pipette can be inserted wit _ 
out the use of the speculum. In thw 
procedure, the pipette is 
tween the lips of the vulva an p 
in the vertical direction until i 
passed the vestibule. The pipe 
then directed horizontally and _pa»ed 
through the cervix. The semen is then 
syringed directly into the uteru . 

beneficial to eleiate the rear parts of the 

bitch following insemination. 
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Chapter 47 


Artificial Insemination in the Poultry, 
Ducks and Geese 


During the recent years, Artiah^ 
Insemination has received “ns.derabl 
importance in develop.ng poutay^t- 
commercial production. 
hea\7 and broad breasted Y 

method is being used 
method is used ^upplementa^ to^n^ 
ral breeding to enhance , 

tion has also been 
ducks in the Far East by ar i 
rnination (Onishi t thpmost 

Watanabe, 1957). In p„auc. 

important industiies 
tion is the between 

namely Muscovy drakes, 

domestic ducks and , 

because of the rapid early help- 

cross. ArtiBcial insemination to 
ed in alleviating “"“‘fr S 

fertility problem resulting 
impaired mating behaviour. 

, a USA ArtiHcial Inse- 

In Canada and U.b. •. ^ 

rnination method has s low . p y>n. 
mise for goose P«‘'““'°" gf 

1954: Merritt and, Gow-e. 19oG). 

Particular emphasis has been str^ 

for the maximum use o p yscful 

sires. The method prm« 'CO 

when the breeding male m P 


be replaced due to some reason m the 
midst of breeding season. Under sucli 
circumstances, the simultaneous use of 
artificial insemination reduces the 
period of overlapping of chic^ sired by 
die two males since it is quite natural 
that fowls may not be fertilised by tlie 
new male for some time. 

In the poultry improvement plans, 
the necessity of importing birds of dif* 

[Iceiu toe/s of poultry fiom other coun. 

tries of the world is keenly feh. I 
such cases, instead of importing the 
birds which may bring „ “h 

known type of infections along 
Iheiii. the'best way is to import seiiicn 
of progeny tested and disease free sires. 

Limitations 

In-breeding is likely to “ccur ‘o^ 
great extent due to the nux.mum u« 
S artificial insemination, flic danger 

bas to L '»■ cmeful planning 

and control. For commercial produc- 
don. hens are usnally kept tn ,«n. o 

balicr>- cages. Excitement aiul ^er 
battery » ^ rctiuce 

handhng „b^rted du. 

Jfferent'^brecds and sirains of poultry 
to rraiSTdra equal performance 
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in battery cages and pens (Gowe, 1956; 
Blount. 1951). Cooper (1955b) report- 
ed that the hatchability o£ all e^s set 
was in favour of the inseminated birds. 
Lowry et al (1956) observed that floor 
pullets laid more eggs based on the 
mean production of the survivors but 
on the other hand cage pullets showed 
low mortality and laid heavier eggs. 

Bailey et al (1959) observed that cage 
birds were superior in the degree of 
Uieir performance. Moultrie (1956) 
and Taran (1957) reported that tire egg 
laying capacity of hen is not disturbed 
by insemination operations. 

Beproductlve System of the male and 
female 

The anatomy of the reproductive sys- 
tem of tlic cock is markedly different 
from that of other domesticated mam- 
mals. The location of the testis is wiUi- 
in the body cavity. Sucli a location of 
testes would cause sterility in mammals. 
The duct system consists of paired epi- 
didymis and vasa deferentia. Accessory 
glands, such as seminal vesicles, Cowper’s 
glands and prostate arc not present in 
the cock. The vas-deferens does in- 
crease slightly in diameter piior to en- 
tering the cloaca and little semen is 
stored in this bulbus portion. In tlie 
oDck, there is no functional counter- 
part of the mammalian penis. How-' 
ever a rudimentary penis is present in 
tile cloaca. The paired vasa deferentia- 
terminate in a double teat like struc- 
tures known as papillae. These arc 
dearly visible on sexual stimulation 
and it is from this region ilut the se- 
men can be obtained. 

The reproductive system of the hen 
is specialised fur the production of a 
complicated egg. The upper region of 


the oviduct receives the yolk, following 
ovulation from the ovary. Major por- 
tion of the oviduct is concerned with 
the secretion of material to form albu- 
min and cell membrane. The cell se- 
creting gland or the uterus is located 
about‘1/5 of the distance of the oviduct 
from the cloaca. The short portion of 
the oviduct connecting tlie doaca with 
the uterus is the vagina. This part is 
exposed when the oviduct is everted 
for insemination. 

IVlanagement of the Cock 

Usually it is not possible to collect 
semen from a cock running free -with 
the hens. In order to obtain best_ re- 
sults, tlie cock should be caged -indivi- 
dually. iCagies pf 50 X 50 cm^ with 
wooden or wire floors are satisfactory. 
Before collection, the cock should at- 
least be separated from the hens for 
about a day. Well trained cocks have 
to be handled quickly and carefully to' 
avoid loss of semen due to premature 
ejaculation. Semen can be collected 
from cocks 3 or 4 times a week for in- 
deflniic periods iv’ithout affecting ilic 
semen quality. However, there is good 
deal of individiuil. variation on account 
of high or low plane of nutrition. For 
dear semen samples it is necessary to 
see that the droppings arc not loose in 
order to avoid risks of contamination 
during collection. In case the droppings 
arc loose, the best way is to feed the 
whole cereal grain and avoid mash and 
pellets. 

Equipment 

A collection cup is required to obtain 
semen as it is emited. A small glass 
funnel with paraffin sealing off the nar- 
row outlet tube is found suitable. The 
outer tube is stuck into a cork or rubber 
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Stopper. The clisLincc from the stopper 
to the funnel lip may be adjust- 
ed to suit tlie operator's hanfc A 
tuberculin syringe of 1 ml. capaeity gra- 
duated in lOOtli serves an ideal purpose 
for transfeiTing major doses of semen 
into the oviduct of a hen. Separate 
sterilised funnels should be used when 
semen has to be collected from a num- 
ber o£ cocks. 

Semen Production 

In the production of semen from tbe 
cock, there ate two sets of ^ 

direct influences of diet, 
and normal 

which regulate the ^^wiv.ty of th^™^ 

and the reproductive tract m 

the production of sperm^ttc fluid and 

(2) factors the masmge 

the amount of semen 

tracted from the erect ejaculatory 

Feeding, rearing, hous^^^d^Xr 
does influence ®omen pr . that 

and Mc-Spadden volume of 

when food was restric • fewer 

semen decreased^d It conmm^^^^^^^^ 

and E have been J ^tion (Rubio 

togenesis and semen pr _ 1959) Vari- 

pLdes and ^^^1100 cfpouhry 

ous drugs used P Entramin 

diseases such as Enh p , semen 

may affect jjjgji or low 

production. Excessi ^ semen- 

temperature ,t,e male Tur- 

production. especiA y ,he 

key. Kosin (1958) tendency 

Turkey Spermatozoa dispjoi 

of reduced Tospimtory of di- 

males were expo^ produt 

mauc changes. (Ramar and 

tion of semen m sc 


Badreldin, 1959). In these species, the 
greatest semen volumes are obtained 
with increasing day length. Mating be- 
haviour has seasonal expression although 
semen can be produced from a male 
during off season. 

The volume of semen is dependent on 
the fretfuency of collection. The volume 
of semen obtained from Turkeys de- 
crease in each successive ejaculate collect- 
ed daily but the concentration of sper- 
matozoa and the fertilizing ability do 
not vary significantly (McCartney et al, 
1959). Males in the high mating fre- 
quencies yield smaller volume of semen 
on massage than those with low mating 
frequencies. Some males require fre- 
quent handling to stimulate them. The 
actual type of response induced by mas- 
sage differs between breeds and between 
species of poultry (Wood Gush, 1960)^ 
In the Turkey, more prolonged erection 
is seen wherei in the cock it is momen- 
tarv Different degrees of pressure have 
to^e applied to the erected copulatory 
organ of different cocks for e.;dractmg 
raSimum quantity of semen. The am- 
ount of transparent fluid 
the erectile tissue in the cloaca by to 
massage collection method is variable 
and mn cause a great variation in to 
density of spermatozoa between collec 
Jor^ Ld periods (toke, 1957a; Nishi- 
yama. 1961). 

CoUection of Semen 

Collection of semen is done from the 
oook by massaging .he dorsolateml 
lumbo-slcral region and aim to aW^ 
men which causes erection of the copu 
Utory organ. On stiraubtion semen tiiu 
o b^ caressed rapidly from die saol- 
L eiacSlatory ducts. The erection 
i^ies from bird to bird. In mr^er to 
base the best response, the coca ilmuhl 
picked up quickly and gently from 
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its cage or pen and the tactile manipula- 
tions should be done immediately. (Fig. 
159). In case, tlie initial excite- 
ment stage has passed, it is difficult to 
elicit reflex response to massage techni- 
que. Rough handling may inhibit tlie 
reflex and also increase tlie chances of 
urination and defaecation. Ejaculation 
is not spontaneous on massage and the 
quantity and quality of semen obtained 
is dependent on the degree of pressure 
that has been applied to the copulatory 
ducts. On stimulation, the ejaculatory 
ducts s\\'ell up and then it is possible to 
obtain semen with very light pressure of 
the fingers. In such a quick and gentle 
manner, chances of contamination with 
transparent fluid from cloaca, faecal 
matter and urine arc rare. The cloacal 
fluid is also initiated on erection in res- 
ponse to massage. Opinions are still 
divided if cloacal fluid is a part of the 
seminal plasma or whether it is a sepa- 
rate entity having a different purpose 
(Lake, 1957*3; Nishiyama and Ogawa, 
1961). 

For collection of semen from Turkey- 
stag, Uic procedure is the same as that 
for ilie cock. After the tail fins are push- 
ed forwards on the back of the bird it is 
advisable to apply digital massage over 
the large area of the skin above and be- 
low cloaca. Two operators are usually re- 
quired one to hold tlic legs of the Tur- 
key-stag and the semen collecting recep- 
tade and the other to carry out massage. 

In tlie gander and drake, ilie penis-like 
copulatory organ cm be erected by mas- 
sage. Tcdmiquc is similar to that of the 
cock. The semen is released at the base 
of the protruded penis of the gander and 
it usually flows in a canal through tlic 
length of the organ. Semen can be col- 
lected from any point along the canal 


or from the end of the organ. Care 
should be taken not to feed the male 
at least 6 hours before collection to avoid 
faecal contamination and bleeding. 

For collection of semen from fowl, 
various receptades are used. A glass or 
plastic filter funnel -witli a diameter of 
3-75 cm. to 5 cm. is found suitable. The 
funnel may be warmed if necessary. For 
Turkey stags, the glass tube encased in 
a plastic water jacket is found suitable. 
Lorenz et al (1959) recommended “Stem 
cup” for collection of Turkey semen. 
Cooper (1955a) suggested suction method 
for collection of semen from cock. Allen 
(1957) devised a method of filter funnel 
with a calibrated tube attached to the 
stem with rubber tubing. 

In general, it is observed that fowl 
spermatozoa are more resistant to tem- 
perature shock tlian those of the bull or 
ram. Therefore, if the semen is used 
within a short time after collection, it re- 
sults in good fertility. It is best to use 
undiluted semen immediately after 
collection. Cock semen could be. kept 
viable for fourTidurs at‘ 10®C (Schindler 
et al, 1955). A sharp drop in- fertility 
w'as observed iv’h'eu Turkey semen ivas 
stored at cither 10®C or IS’C for 'a 
period of 2 hours (McCartney et al, 
1959). Harper (1955) recommended 
that Turkey semen should be used with- 
in an hour after collection, for higher 
fertility rate. Best fertility results have 
been daimed when neat semen is used 
for insemination w'ithin half to one hour 
after collection. 

SEIVIEN EVALUATION 
Volume and sperm concentration 

Table 67 indicates the volume and 
density of spermatozoa in semen samples 
colicctcd by. massage method from.vari‘ 
ous t>pcs of poultry (Lake, 1962). 
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Table 67 

SERIEN VOLUfllE AND DENSITY IN POULTRY 


Breed 

Location 

Vol (ml) 

Density 

(xioymr 

Cock 

Egypt 

0.35 

0-03 

White Leghorn 

India 

0.34 to 0.43 

0.9 to 3.8 


Australia 

0.25 

3.i 


U.S.A. 

0.75 

2-2 

Bro\tfn Leghorn 

Scotland 

0.4 

7-0 

Desi (Indian) 

India 

0.18 — 0.3 

1.6 to 3.3 

Fayomi 

Egypt 

0.26 

3.7 

White Baladi 

-do- 

0.32 

6.53 

Australorp 

Australia 

0.5 

3.4 

New Hanipsliire 

U.S.A. 

1. 20 

2-2 


'do- 

0.9 

3-6 

^Vlute 

U.S.A. 

I.l 

2.2 

^Vyandotie 




Rhode Island 

U.S.A. 

Apr. May 

Apr. .'fay 



0.S3 

3.3 


Turkey 

Broad Breasted 
Bronze U.S-A. 

\VIutc Holland U^-A. 

DuckOsaka 


O.Si 
0 19 


Elcciricallv 

03 


Mavwi^e 
0-2 ” 


Author • 


Kamar (1958) 
Mukhcrjcc and 
Bhaitachar>'a (19-19) 
Skaller (Personal 
communication to 
Lake, 19C2) 

Allen and 
Champion (1955^ 
Lake (1937 a) 
Muklicrjcc and 
Bhatlachar>a (1919) 
Kainar (1938) 

■do* 

Skaller ^Personal 
cumtnuniiatiun to 
lake, 1962) 

Allen and 
Ciumpiua (1933) 
Parker ct al (1910) 
Allen aiul C'liini- 
pju-n (1933^ 

Parker i Moput 
den (I'alia; 


Pa/krf (IVL-- 
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There is some decline in the quantity 
o£ ejaculate obtained from turkey tom 
with increasing age and hot weather 
(Smyth, 1969). Schindler et al (1957) 
and Kamar and Badreldin (1959) ol>- 
served alterations in the modlity and 
morphology o£ the spermatozoa. Saeki 
(1960) found that crooked neck sperma- 
tozoa in the cock semen resulted in low 
fertility. 

Hydiogen-ion concentration of Semen 
The normal pHrof the semen varies 
from 7.02 .to 7.18. During long term 
storage, the pH of the semen changes 
due to the production of acid by-pro- 
ducts of metabolism which may cause 
damage to spermatozoa. Wilcox (1958a) 
has shotvn that the hydrogen ion-con- 
centration of undiluted cock semen 
reaches to pH 6.6 after 24 hours of sto- 
rage at 10*C. 

Dilution and Storage 

Several physiological solutions are 
used for diluting the semen. The 
diluted semen should be used within a 
short time. Glucose present in cock 
semen presumably originates in the 
transparent fluid from the cloaca 
(Mann. 1954). Wilcox (1960) has claim- 
ed good results by diluting cock semen 
in 1 to 10 proportion in phosphate buf- 
fer with antibiotics and kept at lO'C. 
Blackwood and Harris (I960) and 
Harris et al (1961) found tliat metabolic 
inhibitors particularly 2 ethyl-5 methyl 
benzi midazole, prolongs the life of the 
cock and Turkey spermatozoa in vitro. 
On account of the peculiar anatomical 
structure of the cloaca there is always a 
great risk of bacterial contamination of 
cock semen. Use of streptomycin in 
concentration of 50,100 and 200 M g. per 
ml ^s’as found to be effective in cliecking 


bacterial growth. Terramycin combin- 
ed with dihydrostreptomycin in a dose 
90 g each per ml of diluted cock semen 
have given best results (Wilcox and 
Shorb, 1958). The diluents for extending 
cock and Turkey stag semen are indi- 
cated in Table 68 (Lake, 1962). 

Disemlnation Technique 

The most common method requires 
two persons. The first one to hold the 
hen firmly between the lower thighs 
with his left hand and at the same time 
holding the hen against his body. The 
right hand is used to expose and evert 
the oviduct. The thumb is placed above 
the cloaca and the fingers and palm on 
the abdomen below the cloaca. Ever- 
tion is effected by exerting pressure with 
the right hand. In fatty birds, addi- 
tional pressure for eversion is necessary. 
In the non-layers eversion of the vagina 
is usually not possible. The vaginal 
opening is seen in the left side of the 
cloaca Avhen oviduct is everted by pres- 
sure while as, the right side opening 
is that of the alimentary canal. The se- 
cond operator inserts the Tuberculin 
syringe or pipette with bulb containing 
semen to the depth of about 2 cm. Be- 
fore injecting the semen, abdominal 
pressure is released to avoid back flotsr 
of the semen out of the oviduct. When 
the oviduct returns to its normal posi- 
tion, the bird should be released. 

Gabriel (1957) recommended techni- 
que requiring one operator. In tliis 
method the thighs of the bird arc held 
lightly from underneath by the fingers 
and palm of the left hand. Holding tlie 
thighs in this position results in the 
partial crossing of shanks and exerts an 
upward pressure on the oviduct. The 
thumb of the left hand is used to apply 
pressure on the lateral sides of tlie abdo- 
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men. This combination gives effective 
pressure and the oviduct is forced out. 
The semen is then deposited by the 
right hand. About 200 hens per hour 
may be inseminated by adopting this 
method. It is advisable that all hens 
should be palpated prior to insemina- 
tions In case there is any hard egg in 
the uterus, insemination should not be 
done. The best time to inseminate is 
during late hours of the day after the 
laying' is over. The standard recom- 
mended dose of neat semen per hen is 
0.1 ml ‘a dose less than 0 05 ml. will 
result in lotv fertility. 

In one man’s technique for insemina- 
tion, the hen is held in the left hand 
with its right leg between the index and 
second finger and its left leg between 
the third and fourth finger. The middle 
finger may also be employed to apply 
pressure to the lotver abdomen. The 
right hand is used for everting the ovi- 
duct and on eversion enough pressure 
should be applied with the middle finger 
of the right hand to maintain the ever- 
sion. The right hand which is thus free 
should be used for insemination 
(Mueller, 1949). 

Technique recommended by Moul- 
trie (1956) can speed up the rate of in- 
seminations to about 40 per hour. One 
operator grabs the hen by hocks with his 
right hand and pulls the feet and 
shanks through the cage door leaving the 
body of the bird resting on thexage floor. 
In order to exert some pressure on’the 
anterior part of tlie abdomen, the legs 
must be held firmly together. The left 
hand is then used in everting the 
osiducl. The second operator then in» 
jects the semen. 

For maximum fertility, a hen should 
be inseminated at sesen day intervals. 
The a\ cra'ge" duration of f«tiUiy-1n the 


chicken is between twelve toi fourteen 
days. Programme for -weekly insemina- 
tions is necessary for hens of lower ferti- 
lity: With one insemination only a fer- 
tility rate of 85 per cent may be expect- 
ed for a period of ten days. Duration 
of fertility, is on the decline as the age 
advances and as such insemination every 
four or five days is desirable. 

ARTIFICIAL INSEMINATION IN THE 
TURKEY 

The reproductive system of the Tur- 
key closely resembles that of the cliicken. 
It is difficult to obtain semen from a 
Turkey-Tom-stag as compared to Cock. 
The operator has to -acquire plenty of 
skill and practice. Equipment required 
for collection is the same as that in the 
cock. 

Management of the Turkey*Tom 

It is on the same lines as in poultry. 
The Toms should be segregated from the 
females at least for 24 to 48 hours before 
collection of semen. Turkey-Toms on 
account of their large size can rarely be 
kept in the cages. If cage is used, it 
should have a solid floor and not of wire 
which may cause injury to the feet. In 
order to prevent undue excitement place 
it in a very little light to facilitate catdi- 
ing of the toms. In case there is over 
excitement toms struggle a lot and then 
il. becomes difficult to stimulate them. 
Excitement also results in frequent con- 
tamination of the semen with watery 
facctl matter. It is advisable to with- 
dniw water and feed at least for about 
4 to 6 hours prior to collection. How- 
cv<5', in hot weather water should be 
given sparingly. 

During the season, semen can be col- 
lected from Turkey*Toms as frequently 
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Dilution, preserratlon and storage of 
ATlan Semen 


to avoid bleeding. Faecal contaminauon 
can be reduced by withholding feed at 
least 6 hours prior to collection. By the 
electro-eiaculation technique better re- 
sults have been claimed than the m^ 
sage method (Watanabe. 1957). In Ac 
technique followed by him, one elat- 
rodei^lacedontheskinmthe-t^ 
region and the other one 
vent. Then an alternating current m 
30 volts and 0.06 to 0^03 
plied for 3 seconds at 5 seconds interwls 

repeating 3 to 5 times. 

Evaluation of Drake and Gander 
Semen 

The semen of Drake “ 

of more watery 

colour as ‘ concentration 

and turkeys. M951) in his 

is vxry recorded that their 

studies on 6 Ganders „necd from 

average volume of The 

0.05 to 0.60 ■"'•,.P"„f’'‘;%"-asbest 
quantity and quality of semen 
Ling the breeding^son.^^^^ 

The average reported as 

common drakes . supnjori, 195') 

0.23 ml. (Wata^bc and Su^m 

and 0.32 ml. ‘L el«tto 

manual mass.ige roethed. 


In the poultry breeding programme 
by Artificial Insemination, dilution of 
avian semen docs not seem to be fas our- 
able. It appears from the studies tlat 
avian semen is more susceptible to die 
diluents as compared to dilution of se- 
men of other domestic animals. The egg 
solk dirale and phosphate bulfcrs used 
satUfactorily as diluents for bull semen, 
do not appear to be satisfaemo' diluents 
for chicken semen. Egg albumin i 
found to be a poor diluent esen though 
sperm life is smuiued for prolonged 
p^eriods in the upper region of the asian 
osiduct where albumin is wc.e.eih 
However, eeruin albumin P'"-'”” ' 

shown better cllee.s when added to 

diluents (Lorenr and Tiler. IJal). 
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soft area of tlie abdomen. The assis- 
tant holds the hen in his lap and applies 
pressure on the abdominal area while 
the inseminator holds the legs. Imme- 
diately on eversion of the oviduct, the 
inseminating syringe should be insert- 
ed to a depth of approximately 2.5 c.m. 
An easier and faster method than this is 
^the one in ivhich the hen is placed head 
first through the helper’s legs and held 
in position by the helper’s thighs. The 
holder may apply sufficient pressure with 
,his leg to keep the hen in position and 
at the same time apply abdominal pres- 
sure with his hands. The inseminator 
should hold the legs of the hen by his 
left hand to avoid struggling during in- 
semination. It is experienced that the 
devices which hold the female bird 
nearly parallel to the ground are supe- 
rior to those in which the bird is held in 
a perpendicular plane in which position 
there is every likelihood for the watery 
droppings to run into the oviduct along- 
\vith the seminal fluid. 

Insemination should be done during 
late hours in the afternoon. Abdomen 
should invariably be palpated to con- 
finu that there are no eggs in the passage. 
Decreased fertility will result in case in- 
seminations arc done when hard eggs are 
within the uterus. If Turkey liens arc 
to be inseminated before they start 
laying their first eggs, a membranous 
tissue knoun as the hymen will be ob* 
scived across the opening of the oviduct. 
In natural mating, it is broken by tijc 
treading of the tom or it may get broken 
due to pressure during the passage of 
the first egg. The hymen can be bro- 
ken easily v\iih the end of tlie syringe. 

Several types of syxinges arc used for 
insemination. Tlie dental syringe seems 
to be the popular one. 


A dose of 0.025 to 0,035 ml. of semen 
per turkey hen is said to give good re- 
sults. Late in the breeding season it is 
preferable to increase the dose to 0.05 
ml. During early part of the season, 
fairly good fertility can be obtained be- 
tween 40 and 50 days. Gradual decline 
will be noticed as the season progresses. 
Fertility upto 85% is possible over a 30 
day period following insemination early 
in the breeding season. To begin with, 
it is better to inseminate hens every 3 or 
4 weeks. By the third month the inter- 
val should be shortened to 2 or 3 weeks 
and even less than this if the season ex- 
tends to five months (Smith and Jeffrey, 
1960). 

DUCKS AND GEESE 

The reproductive organs of ducks and 
geese are very similar. In some respects 
both these species differ from those of 
chicken and turkeys. The major differ- 
ence is in the presence of a well defined 
penis in the Drake and Gander. During 
the breeding season the penis becomes 
greatly enlarged. The water fou'l ex- 
trudes its penis just prior to natural 
mating. In the ducks and geese the ovi- 
duct cannot be artificially everted, there- 
fore, a different technique for insemina- 
tion is adopted. 

Collection of semen from the 
Drake and Gander 

It is similar to that for cliicken. 
Massage method has been recommend 
by Johnson (1951). Two men techni- 
que is found useful. The semen is re- 
leased at tlie base of the penis and nor- 
mally runs in a canal throughout the 
Icngtli of the organ. Semen may be 
collected from the end of the organ- 
Gcntlc handling of tlic bird is necessary 
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to avoid bleeding. Faecal contamination 
can be reduced by withholding feed at 
least 6 hours prior to collection. By the 
electro-ejaculation technique better re- 
sults have been claimed than the mas- 
sage method (Watanabe, 1957). In ihe 
technique followed by him. one elect- 
rode is placed on the skin in 
region and the other one inserted in the 
vent. Then an alternating current of 
30 volts and 0.06 to 0.08 

plied for 3 seconds at 5 seconds intervals 

repeating 3 to 5 times. 

Evaluation of Drake and Gander 
Semen 

The semen of Drake and “ 

of more watery consistency ^ 

colour as compared to 
and turkeys. The spenn ' . . 

is very variable. < J^L oieir 

studies on 6 Ganders rccor . ^ j 

average volume of 

0.05 to 0.60 ml. per """‘I,'’ best 
quantity and quality o 
during the breeding season. 

The avemge 1-lds of semen^ hom 

common drakes . 5u„;,nmi. 1957) 

0.23 ml. (Watanabe and ous . 
and 0.32 ml. (Omslu c ■ jirtuo- 
manu.ll massage raeihosl- 1 0 35 

ejaculation tedmique. an vVatanabe 
ml has been reported " .,I 

(1957). A larger a'crag ‘ 
semen from Muwoiv | (195W 

recorded by Onidn and Kalo ( 


Dilution, preservation and storage of 
Avian Semen 

In the poultry breeding programme 
by Artificial Insemination, dilution of 
avian semen does not seem to be f.rnnir- 
ablc. It appears from the studies that 
avian semen is more su-sccptible to the 
diluents as compared to dilution of se- 
men of other domestic animals. The egg 
yolk citrate and phosphate bullers used 
satisfactorily as dihienu for btdl setnen. 
do not appear to he satisfactory .hlucnts 
tor cliickcn semen. Eag albumin is 
found to be a poor diluent even though 
sperm life is susiainctl for piolougcd 
periods in the upper region of the asian 
oviduct where albumin is sesieted 

However, eeruiu albumin proteins ba e 

si, own liettcr ellests when ad. led to 

diluents (I-oirnr and Isicr. U'l)- 
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Use of ciieinically pure salts is recom- 
mended and the pH is adjusted between 
6.6 to 6.8 (Bogdonoff and Shaffner, 
1954). 

Turkey semen 

Earle’s solution is used for dilution of 
Turkey semen although it results in 15 
per cent less conception rate as compared 
to insemination by neat semen. 
This is ' also inferior to results 
claimed' by Van Tienhoven and Steel 
(1957)' who used Tyrode's solutions 
having a pH of 6.7 witli homo- 
genised, pasteurised whole ' milk. 
'When such a diluted semen was used in 
the proportion of 1 : 1 and 1 ; 3 the three 
weekly fertility was practically equal to 
lliat for the undiluted semen. Fertility 
was not affected due to variations in 
time between dilutions and insemina- 
tions from 13 to 106 minutes. 

Duck semen 

Satisfactory fertility resulted by use of 
diluted drake semen at the rate of 1 : 10 
with saline solution (Watanabe, 1957). 
It is observed that drake sperms are 
found to be more resistant to salt solu- 
tions than cock sperm. 

Storage of Semen 

’ For preservation of avian semen, very 
satisfactory methods have not as yet been 
devised. Available reports show that 
there is a icndenc)’ for decrease in ferti- 
lity by the use of semen stored beyond 
two hours at various temperatures. 
Garrcn and Shaffner (1952) recorded 
that' storage reduced the duration of fer- 
tility in all stored groups. However, the 
rate of fertility vsas improved when the 
dose was increased from O.IO tof0.20 ml 
and’ simultaneously vs’hcn the interval 


between inseminations was also in- 
creased. In case, the whole semen is to 
be stored for more than an hour, the 
temperature should be reduced gra- 
dually to 14‘’C-9''C 'Wilcox’s method 
for preservation of semen involves the 
use of two different diluents. One for 
dilution and storage and ilie other for 
reconstitution prior to insemination. 

1) Diluent 'A is prepared in 1 
litre of distilled water by add- 
ing 16.34 gm of NajHPO^, 5.16 
gm of NaHjPO*, HjO, 100 ingm of 
lerramycin .and 1000 mg of dihydros- 
trcpiomycin. Semen is diluted at 1: 10 
ratio and stored at 10®C. Following, sto- 
rage, the sample is centrifuged at 1000 
R.C.F. for 10 minutes and the clear fluid 
is poured off leaving only the .sperm. 
2) Diluent B is prepared by mbving 1 ml. 
of solution containing 60 mg. of 
fructose per ml. to 14 ml. of a 
buffer solution containing 5.16 gm. 
NaH, PC), H,0 and 16.31 gm. of 
Na,HPO, per litre. This is added to 
the sperm fraction in an amount to con- 
stitute the original volume of the semen 
sample before the first dilution by mix- 
ing well. Insemination should be done 
immediately. 

Storage ok Turkey Semen 

The storage methods are similar to 
those of cock semen. Undiluted turkey 
semen is observed to be more resistant 
to storage than cock semen, Turkey 
semen stored at 14“C for 2, 4 and 6 hours 
resulted in fertility rate of 93, 80, 72 and 
55% respectively (Charter et al, 1957). 
No significant adverse effects of holding 
time on hatchability were observed. 
Harper (1955) observed that in the be- 
ginning of the breeding season, turkey 
semen could keep well as long as 4 hours 
at 13®C to 15®C without affecting feni- 
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lily. However, towards the end o£ 
breeding season, holding time of even 
one hour resulted in a decrease in the 


rate o£ fertility. Fairly good results 
have been claimed by using turkey se- 
men for inseminations within an hour 
after collection at holding temperature 
between 24“C and 29 C. 

Evaluatfon in relatton to fertilizing 
ability of Avian Semen 

Neither volume nor sperm concentra- 
tion is related to fertility 
the total number of 
falls below 100 imllion. Positi 1 
tionship exisu between high mmal 
motility and good fertility. 
the motility, samples jXs, 

swirling should be scored „„ 

and samples “"l 

movement scored as poor. f„tility 
(1942) observed 
with increase in the num 
•'mal spermatozoa. 

insemination Technique in the Duck or 
Goose I 

'■ In these birds, '.''^jX'doam ‘since 
deposited directly in oviduct, 

it is not possible into the 

The pipette /;^"eminatioo may 

vent deep enough or j.-ringe- 

bc done by using tu „,o„dcd 

.Use of speailuin is also rec 
to locate the oviduct. 

A dose of 0.05 “;,".ion in 

is recommended fo , O-lh 

«ccsc OohnMm. 

ml. of ;vhole semen £ q gS mb 

. saline solution or a ® reeom- 

whole semen per 
mended by W'atanabe (I9a ' 

-.1 of n." 

An accrage ‘ been t«°“' 

tween inseminations . jjaBcver. 

mended by Johnson 


following - the ' laying of .first fer- 
tile egg,' he recommends an inter- 
val .of. 6.1 days. .Johnson (1954) 
recorded that chickens, turkeys and 
ducks are very fertile on the second 
day following insemination, whilc.as in 
the goose the non-fertile period follow^ 
'ing insemination is as long as that of 3.6 
days. It is thus clear that for higher 
fertility rates geese should be inseminat- 
ed every week. Watanabe and Sugi- 
mori (1957) observed that the common 
ducks have an aserage duration of ferti- 
litv of 8 days. In general it can be smd 
bit n the usual breeding propmme 

[or geese, Uminaiion should be done 

every 5 to 7 days. 
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Chapter 48 


Deep Freezing of Semen 


Several decades ago many reports 
have been published about deep heezing 
of cells and organs of plants and ani 
raals The findings were summarised 
by Lujet and Geheuio (1940), Tn the 
book “Life and Death at Low Tempera, 
ture’’. The main idea with deep freei. 
ing was to arrest the processes of life, 
so that cells and organs could be kept 
for a very long time Jahnel (1938) 
found that by deep freezing testicular 
tissue of rabbits, sperms could survive 
freezing to — 192‘’C. Tlie same thing 
was shown by freezing human semen to 
— 79*C, — 192‘’C and —27^0. In 
1938, Luyet and Hodapp showed tliat if 
frog semen, dehydrated nith a strong 
sugar solution spread out to a thin film 
on a cover slip and frozen in liquid air, 
could show relatively good motility after 
thawing. However, attempts to use the 
same method by deep freezing bull and 
human semen failed to succeed. Rostand 
(1916) found that frog semen treated 
with glycerol could stand temperature 
of — 1®C and — 8*C much better than 
upircalcd semen. In 1919 Polge, Smith 
and Parkes. who did not know Uie work 
of Rostand by a pure chance found, tliat 
by adding I5*20fo glycerol to a fowl 
sperm solution that it was possible to 
maintain very good motility after freez- 


ing to — Later on it was shown 
tliat the resistance against deep freezing 
IS quite different in different species. It 
IS known that bull semen cannot with* 
stand a sudden drop in temperature so 
called temperature shock. For that rea* 
son Smith and Polge (1950) cooled the 
glycerol treated bull semen slowly to 
— 79‘'C and got a much better survival 
of the semen than that by rapid cooling. 
The first inseminations with deep frozen 
semen were performed by Stewart (1951) 
in cooperation witli Polge and Rowson. 
Out of 5 inseminated cows one became 
pregnant. Further work by Polge and 
Rowson (1952 a) indicated that the best 
results were obtained if the bull semen 
was first diluted with a diluent of 3.92% 
sodium citrate containing 50% egg yolk 
and cooled to +5*C in 3-1 hours. At 
this temperature the semen was diluted 
1 + 1 with a dilutor of the same sodium 
citrate solution and before containing 
20% glycerol and allowed to equilibrate 
over night. On tfie following day, 1-ml 
portions were transferred to small glass 
ampoules which were scaled and cooled 
slowly over *15 minutes from +5®C to 
< — ^79*C. Thirty eight cows were insemi- 
nated with semen treated in this way 
and of these cows 30 were found to be 
in calf. 
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Subsequent development has been the 
introduction of new freezing techniques, 
improved semen diiutors and additives, 
such as skimmed milk and sugar. Fun 
ther new methods have been introduced 
viz (1) Pellets concentrated semen sus- 
pension in sugar dilutor, frozen on a 
dry ice block (2) Payettes semen frozm 
rapidly in polyvinylchloride (PV ) 
straws of small volume and diameler. 

Physiology of Deep Freezing 

Among the numerous attempts to pre 
serve spermatozoa, deep ^ 

arrest their metabolic processes is at pm 
sent accepted as the on V P 
method in long term . ■ (of 

bull semen. The general pnnc.p^|f« 
deep freezing of ‘ j.f con- 

the semen with an 'equilibration. 
r"L®pSn r frozen amord- 
ing to special rules and th^cahet 
stored either by uniig 
(-Tg-C) or liqtPtl ."■‘™8'j^‘J„once of 
as the cooling medium. 
sperm lo deep 

fcicnt species of .aninwls. sliock. 

lozoa arc very sensitive to i w 
The freezing rate is ''""t-''"’ „( Uy 

tant factor even willi the 1"^“ , jj„ugc 
cerol. Formation of icc cry 


more compressing the sperm. In glyce- 
rolized semen on the other hand the ice 
crystals were much smaller and between 
the ^sials were channels iihcre the 
sperms were lying without being com- 
pressed. 

As intra and extra cellular water cry- 
staliscd as icc. the salts get concentrated 
in the residual fluid which bccotncs pro- 
gressively more hypertonic, ■riiiis the 
cells arc subject to severe osmotic stress 
and in particular to inerca-sed concentra- 
tion of electrolytes when the w.tier is 
freezing out. Lovetuck and f o/gc, 
(1951) were able to correlate the amount 
if damage sustained by cell, frozen lo 
various temperature with iheir sensiu- 

vity to hypertonic '->1‘ '‘•'“‘‘i'',' , 

Acmrding m Unclock and 1 olge (l.lat 
hXt action of glycerol 

hefaul increase in the toncei.tratioii 

clec.rolv.es in .he snqam. m.! n'cdm 

.ouiii "^:,.‘;',::‘,bi 

r'm'ana h'.o hwlf a ..mider.Me 
,„y i, iben no. 

douly ruoug/. .,,,1 

willmul evj-nmg t-a: 
ccnttalionsof cleein.bnv. 
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(1958) found highly significant difference 
in conception rate betrveen the first and 
second ejaculates i.e. 50.2% and 65.4% 
N.R. respectively. 

Dilutors for Deep Freezing 

Polge and Rowson {1952-a) in their 
first deep freezing experiments used 
3.92% sodium citrate solution with a 
final concentration of about 20% egg- 
yolk and 10% glycerol. Cragle and 
Myers (1954) and Cragle et al (1955) 
obtained the best results using 2.4 to 
3.3% sodium citrate solution while Van 
Demark and Kinney (1954 a 8: b) found 
2.9% sodium citrate solution to be the 
best 

Dunn and Hafs (1953) used milk with 
a final concentration of 10% glycerol as 
a dilutor for deep freezing of bull semen. 
Compared with citrate yolk dilutor, 
milk gave slightly better survival. O’Dell 
and Almquiit (1954) used heated skim 
milk (92*C for 10 minutes) or heated 
homogenized milk. They used varied 
glycerol concentration time for the se- 
cond dilution, equilibration time and 
thawing temperature. Best results were 
obtained by adding tlie second dilutor in 
3-5 portions with about 10 minutes inter- 
val. Glycerol concentration 10% and 
13% better than 7%> even bet- 
ter than 4% and 16%. Thawing tern- 
peratures of 15*C or 40®C were supe- 
rior to 22® C. 

Kinney and Van Demark (1951) ob- 
tained best results between 16 to 24 per 
cent egg yolk by using a sodium citrate 
buffer witli 7% gl>cerol. Saroff and 
Mbcner (1955) found that 20% cgg->olk 
gave best survival when sodium citrate 
buffer with 7% glycerol was used.^ They 
further showed tliat an interaction oc- 
curred between die lc\cl of egg ) oik and 
gl>ccrol and suggested that the egg yolk 


reduced the effectiveness of glycerol and 
therefore, with a high egg yolk percen- 
tage a higher glycerol percentage 
was required. Dun7t and Hafs (1953) 
showed better sperm survival by 
using egg yolk at both first and second 
dilution. Hafs and Elliott (1954, 1955) 
used egg yolk in both diluting fractions, 
but with a higher citrate concentration 
in the glycerol containing fraction. In 
a field trial on about 700 cows in each 
group this method w'as found superior 
by more than 8 per cent in conception 
rate compared to the normal method 
with the same citrate concentration in 
both fractions. 

Polge (1953) showed that bull semen 
with-stood freezing better with increas- 
ing glycerol concentration from 1% to 
20% but the damage to the sperm be- 
fore freezing increased rapidly witli 
higher glycerol concentrations above 
10%. Miller and Van Demark (1954) 
us^, 2, 4, 6, 8 and 10% glycerol at tlie 
final dilution in sodium citrate egg yolk 
dilutor. Six per cent and eight per cent 
glycerol gave belter survival while 2 per 
cent and 12 per cent gave poor results. 
Erickson et al (1954) obtained best re- 
coveries with 7% glycerol using a 2.9% 
citrate solution. Cragle et al (1955) 
and Saroff and Mixner (1955) obtained 
better result witli 7.5% and 7.6% glyce- 
rol respectively to yolk citrate dilutor. 
Rapid addition of glycerol to the diluted 
semen sometime causes severe damage to 
the sperms. Most workers favour slow 
addition of tlie glycerol in portions over 
a period of 30 to 60 minutes. The phy- 
sically most satisfactory metliod is to in- 
troduce the gl)cerol by dialysis using a 
cellophane dialysis sac (Rowson, 1956). 

Experiments by Graham et al (1958) 
showed no significant difference in the 
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fertility between deep frozen semen, 
when the glycerol was added in the ini- 
tial dilutor at 30”C or semen glycerm 
lated in two stages at 5°C, 10"C or 2 
Stewart (1961) reported no drop m to 
duty wiUr this method compared to ad- 
dition o£ glycerol at +5“C. Se W 
(1962) added die glycerol at ro 

perature ten minutes after primary ddu 

Ion which gave the same survival inje 
men stored upto one month as g y 
zation at S^C. ' 

Inclusion of sugar in the 
been reported to give better snivel of 
semen after freedng (Emmem and Mar 
tin 19571. In recent experiments, 

Na’gase and Graham (^961) “s^^s^ng^ 

dilutors for freering semen 

trated pelleted form^ ^Jmbinations of 

raffinose, arabinose o 

these were used, d n [..tween the 
tically signiBcant dilu- 

dilutors in fertility trial ^ 

tors were significantly better 
whole milk. 

• The addition of anti i g^j^^son 

prior to freezing has to^ycin and 

et al (1954) using *“^j,;„tions and 
penicillin m various ^ _ yevi* 

singly found slightly Sulph^ni- 

val than without anti lo deleterious 

lamide has been foun “ 

(Dunn et al 1953)- 

Graham et al e- Tlicy 

buffers titrated with bas • 

Tris at pH 7-0 and dilbcut- 

tility of spermatozoa m glycerol 

Simmet (1975) tise ^^ted 

diluent prepared ^ , , .-j. ^vilh egg 
(Triladyl) to be di'nmd ^opordon of 
yolk and distilled wate . ^ciuen at 
25:25:75 for diluting bo ^ jjling 

room temperature an 


and sealing, and then freezing Mter 
equilibration at -1-5°C. This has given 
improved fertility over Cassou’s method 
of freezing. Anderson (1974) found no 
significant differences in fertility rates of 
Cassou straws and Simmet's landshut 
Mini-tubes. Roussal et al (1972) used 
Mono sodium glutamate solution for 
freezing bull spermatozoa. Lopatko and 
Tyupina (1972) used raffinose glycerol 
egg yolk as most suitable medium for 
freezing of bull semen. 

EquUibratlon time 

Polge and Rowson (1952 a) suggested 
in their first experiments the equilibra- 
tion time to be 18 Iiours. Crngle and 
Mayers (195.1) found the opimial eqmh- 
bmton time to be 14.9 hours wli.lc 

lily with five hours equilibration. O De l 
ami Almqnisl (1957) fo'ind hale u ■ 

Sueneeon the sursiial after deep recz- 

ing from different lengths of cqmlibra 

, nn time (I '2. ! or 13 hours). An ex- 
„on time (1 

‘’ ““‘ns rboul the cqiiilibmtion time 
r”bTdue.o>b:facldu 

^ inncars to become more perinc 
brane .ippvar 

3ble with expIanmioM is 

bv Poto (1957) who found iha. 
offered by P^ (,„nng 

, emeu with from -'S'C <" 

much better after a long cquib. 

. nficr a ihort one. 

braiion than alter a 

/I9ul) reported the unu: o 
Utter r^h. -ith Umt 
some "hat ^[th *’1 houn. Setter- 
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to 51X hours after collection by pellet 
method 

Martin (1966) used equilibration time 
of 2 to 18 hours and found equilibration 
of 8 hours to be better than 2 hours or 
18 hours Kalugin (1971) studied die 
effect of equilibration time from 0 2, 4, 
6, 8 10 and 12 hours for recoveiy late 
and found that 10 hours equilibration 
was better Weitze (1973) found reduc 
tion m equilibration time reduced the 
motility Wiggin and Alraquist (1975) 
designed a factorial experiment for de 
termmmg optimum equilibration and 
thawing temperature and reported that 
half an hour equilibration and 95*C 
thawing temperature for 7 seconds was 
most optimum from the point of view 
of intact acrosomes 

Additions of sugars like fructose and 
arabinosc help to reduce equilibration 
time There are many conflicting re 
ports regarding the length of equihbra 
lion time and its effect on spermatozoal 
survival rates It has been reported that 
equilibnlion as short as 1 minute could 
be employed for successful freezing 
(Jondet 1972) The earlier recoraracn 
dations to equilibrate semen for a period 
of 15 to 20 hours is not generally £ol 
lowed now However, it is evident from 
the aboNC that there is no fault in post 
thaw motility or fertility because of re 
duction m equilibration time from 1 to 
6 hours 

Fackagins of semen 

The method of ampouling tlie semen 
N-aries considerably Most common is the 
use of all glass ampoules scaled on the 
flame as packaging with rubber corks 


may cause leakage in such ampoules 
(Maepherson, 1954, Van Demark and 
Kinney, 1954 b) Dunn etal (1954) used 
polythene bulbs for freezing semen, but 
Musgrave and Heath (1957) found low 
fertility with semen frozen in plastic 
bulbs as compared to glass ampoules 
Graham and Erickson (1959) found in 
three diffeient experiments better fcrti 
hty of semen frozen in glass ampoules 
than tile semen frozen in plastic vials 
(65 4% and 58 9% nonreturn rates res 
pectively) Erugman and Schmidt 
(1958) found no significant difference 
between plastics and glass ampoules 
Even the size and shape of the ampoules 
are important for the result by deep 
freezing of semen Bane and Settergren 
(1972) found that by freezing the same 
volume of semen m vials with different 
diameters the percentage of surviving 
sperms slightly increased with decreasing 
diameter of the vials In glass tubes the 
outer part of the semen showed better 
motility after freezing and thaiving than 
the central part Cassou s french straw’ 
most commonly known today are used 
in whole of the European continent as 
well as America Canada and many of 
the developing countries The 1 2 ml 
polyvinyl chloride straws of Sorensen 
were improvised to contain 0 5 ml (Me 
dium French Straw) and 0 25 ml by fur 
ihcr reducing the diameter (Mini Straw) 
by Gissou (1964 1968) It has been 
noticed during freezing experiments that 
the medium straws of cassou had better 
surface area and weight combination and 
semen frozen in it had higher fertility 
rate as compared to mmistraws which 
had same surface area but less weight 
(Snnmct 1975) Snnmct (1972) has 
used steel and glass balls to seal the 
french medium straw without plug i c 



90 mm. and found ii most suitable tor 
frcctiug scmcu. The balls sealed sirase 
perfectly well hence no leakage and no 
trouble in insemination. He further r^ 
duced the size of minituhe to 65 mm. to 
contain 0.3 ml. of semen so ■ j 

sheath for insemination required pec^ 

system by sshich the ball and straw couW 

be retained in the sheath J 

semen to enter the uterus. Tins » 

thoclisknoscnas'Uindsbut methodoE 

packaging and « mm 

fully automatic. The stra 
(half of Cassou medium str 
scaled by steel and g a These 

semen packaged • Tube’ special 

straws are knosvn as i printing 

printing nwcluncs ar ^ 
minitubes. eal ng 

and clean. The 

cine fills and seals 4 


Advantages of Minitubes 


arTture filli^^g 

Itallosvs room tempemtu 

and sealing by . 

diluent — Tris-egg Y 

glycerol. „ucli 

The volume of se 

changed from that ,i.e 

dlum Strasv but h The size 


dium Straw but 

“ educed' n"** “ore 


n nas 

productivity to double. 


o£ goblets 
handy. . 

3. It is fully “'■“"’“ eoEballx^^-', 

s“"5 rt.:. »— 


stra%'i'S. 

deep feeezing blE^ 

. he done d> 

Deep freezing can d 

thods— /Ampoule) 

(i) Slow freezing ( S.ra«) 

(ii) Instant freezing ( 
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Slow freezing in ampoule method is 
going out of date because of its involve- 
ment widi varied freezing rate. 3fost 
commonly used method is Instant freez- 
ing. In Europe, America, Canada, Aus- 
tralia and other developed countries 
vapour freezing is followed uhile Japan, 
East Germany and some part of Finland 
and West Germany are still using pellet 
freezing. 

Freezing procedure 

The ampoules or tubes arc placed in 
an alcohol bath at S’C tenipcratiirc at 
the beginning of freezing. For practical 
use the most comcnient freezing me- 
dium is solid carbon dioxide. 

fh^emperaiure of -79;C, By adihng 

oil nieces of carbon dioxide ihc tern 

;™mture is successively lowmed. In the 

mechanical refrigerators it is possib e lo 
lower the temperature atitoiiiaticailj at 

'"ulred rate' Pol^c mnl 

(1952 a) suggested a "‘I'jX 

■•^;?;c;m:irerrLf-..7=C.o 

freezing rates ^.Mi,.~ 

peramre ™’8^^‘>;n „m.u.c for 

aitheraieofSCioa 

rf“whh ""C m 5-C per minute 
chmle dilulor and 2’C per 
3“ . , 1 ,,. milk dilutor. ,S.irolI ami 

unnu'" in ^ ol 

^!r; r uhimcfroiii ^3’C m -J X 

to — 75'C- 


'uTDeircfaf("«Vi-M'lhe 

"ccks _ icimm oooud 

rhoirsUrmdkozlxme/geaizvdoidk 
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to be rC per minute from +5®C to 

15®C, 5®C per minute from — 15®C 

to — 50‘’C and rapidly from — 50“C 
to ~79‘’C The optimum rate for 
semen diluted in egg yolk curate 
was 3*C per minute from +5*0 to 
— 15“C and 5'’C or 10“G per minute 
from — 15°C to — 50®C 

Rapid freezing by placing the 
ampoules directly into crushed ice ivas 
reported by Bruce (1956) to give a non 
return rate of 56 7% compared to 63 0% 
with the sloiv freezing method Polge 
and Jacobsen (1959) reported similar 
motility with fast and slow freezing me 
thods Jondet (1964) described a rapid 
method for freezing of semen in plastic 
straws The straivs ivere held above the 
surface of liquid nitrogen in Linde sto 
rage containers (LNR 25 and LNR 185) 
and the temperature was lowered to 
— 196*C in three minutes 

A method to freeze semen diluted I 4 
in sugar egg yolk glycerol directly on dry 
ice has been described by Nagase and 
Niwa (1964) The concentrated semen 
suspension which is stored as pellets with 
a volume of 0 03 ml to 0 2 ml is further 
diluted at the thawing prior to insemi 
nation 

Mohanty (1973) studied the effect of 
freeang methods and extenders on the 
progressive motility of frozen bovine 
semen He did not find any significant 
difference among the freezing methods 
(dry ice alcohol and liquid nitrogen) 
But among the diluents within the 
freezing methods there was slightly 
significant difference suggesting that the 
dilutors have some significant effect on 
the freezability of semen samples as far 
as the post thawing progressive moti-J 
lity IS concerned 


Slow freezing 

Slow freezing was carried out in alco- 
hol CO 3 ice bath The temperature of 
alcohol CO 3 ice bath is brought to - 1 - 4 ‘’C 
the same as that of equilibration The 
equilibrated semen ampoules are then 
immersed m alcohol CO 3 ice bath The 
temperature is recorded ivith the help of 
frozen semen thermometer (+30“C to 
— 200“G) The CO 3 ice blocks are put 
one by one slowly so that the tempera 
ture goes below -}-4®C at a definite rate 
The rate is as follows 

+4 to - — lO^C at the rate of S°C/ 
minute 

— 10 to — 20®C in one minute 

— 20 to — SO^C at the rate of S^C/ 
minute 

— 30 to — 40*C at the rate of 10“C/ 
minute 

-^0 to — 79"C fast 

The ampoules get frozen They can 
be preserved m alcohol CO 3 ice bath or 
can be transferred to liquid nitrogen 
container in canisters for long term pre 
servation This process also can be 
achieved by automation using biological 
freezers and freezing tunnel Where the 
air circulation is forced over liquid nitro 
gen to give controlled vapour around 
ampoules The temperature is reduced 
by potentiometer recorder The freez 
mg rate can be controlled and slow 
freezing can be achieved by freezing jn 
conventional CO^ alcohol bath and 
forced controlled vapour freezing in bio- 
logical freezing or by freezing directly 
m crushed CO, ice (Jakobsen, 1956, 
Bruce, 1956 and Bhosrekar 1977) 

Pellet freezing 

This was used by Japanese workers 
Nagase and Niwa (1964) using sugar 
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ns, 7Jro glucose, lO.Sfo lactose or 
raffinose containing 5 to 5.5% 

)1 ssith eiiuilibration of 5 to 10 
The semen seas placed in small 
of 0.5 to 0.2 ml using micro- 
c The droplets .are placed for 10 
es on dry ice, then transferred into 
ntainers and stored in liquid nitro- 
Nagase e( of (1963). Nagase and 
im (1961) and N.igasc and Niwa 

I reported higher fertility rates with 

cd semen as compared to „ 

an-s. Adler eta; (1968) found 15% 

,f spermatozoa ““fand Beller 
ared to stratss. Seitert^ 

') developed less expensive m thod 
diet freezing using '“'"f Ae 
ad of CO. ice. The pel^ ca" ^e 
n on Nylon thread which is put on 
ice block. It will help m tagging 

dentification. 

w-Vapour freezing 

indet (1964) and Cassou ('96*^““^ 
!) described the . -ybe 

of medium strasvs 0. • 

ilibrated straws after drying ^ 
inet are arranged on *rc“ 
a the help of straw 
ips are then placed on gri ^ 
e liquid nitrogen ^^30 cm. 

e grill is placed at a 
o^v the top trim of the co 
aid nitrogen level is kept a 
le freezing racks have ,,s the 

cm and at the level AfAl75'C 

pour temperature IS a 0 

-ISfliC. within 8 to « 

side temperature ot varies with 

140°C. The freezine rat 

e depth of vapour in t straws 

troeen level in relation ^ time. 

Id number of straws rm ,jguent. 
ilume of semen and q-p 


Approximately 600 minitubes or 300 
medium straws can be frozen at a time 
on a grill in 250 litre container. After 
allowing 10 minutes the straws are col- 
lected with the help of special forceps 
and placed in goblet. The goblet is then 
immersed in liquid nitrogen. The te^ 
perature of liquid nitrogen is —196 C 
(Bhosrekar, 1977). Bull spermatozoa 
an survive the temperature of liquid 
helium i.e. -296'>C (Nishikawa, 1972). 
Almquist and Wiggin (1973) investi^t- 
ing the different methods of freezing 
have reported that best revival rate was 
in single straws arranged in racks and 
horizontally frozen in static vapour of 
liquid nitrogen. 

Handllnff of frozen semen 

The basic principle of any cold sio- 
is that the cold chain must not be 

K Even at frozen state the tern- 

broken, at. ^ ^ 


broken. to 

aL vice versa adversely affects 
T teni bing power of spermatozoa 
! U 1974). So deep frozen se- 

m be transferred under liquid 
"■-'"T Ataquistand Wiggin (1973) 
nitrogen. A q jition which 

•'-'"•’“r fise in temperalnre from 
?C to -120’C will affect the sper- 

matozoal life under storage. 

Storage of «■"“ 

Frozen semen is stored at 

,n — 79’C by using solid CO, (dry 

^ ice) and alcohol 

an — 190-C by using liquid air 
_196"C by using liquid nurogen 

;‘)_296-C by using liquid helium 

' ' t frozen semen in hqmd 
Storage o consenient and a£- 

“p'S'inethod all oser the weld. Scon 
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after the temperature of stratvs reaches 
about — 140°C the straws are collected 
by pre cooled forceps and transferred 
into pre-cooled goblets These are tlien^ 
immersed in liquid nitrogen and 
goblets ate tlien kept in already identi- 
fied canisters under liquid nitrogen. The 
semen should be stored for one month 
in the container in which, it is frozen, 
then it should he transferred to ano- 
ther long term storage container to safe- 
guard agaijMj the spread of Foot and 
Mouth disease. This is very essential 
from quarantine point of view that Foot 
and Mouth virus appears in semen much 
before the bull suffers clinically from 
the disease since incubation period is 
about 8 to 10 days. It has been shown 
that F and M virus could be preserved 
under liquid nitrogen as like sperms. 

There are goblets available in dif' 
ferent capacities and sizes, for example, 
bigger goblets hold 360 medium straws, 
small goblets 100 stratvs and even smallet: 
25 straws. Polythene goblets are suit- 
able than aluminium material (Fig 
160). 

After freezing the semen can be stor- 
ed in big insulated thermos flasks or iii 
special storing chambers It is impor- 
tant that the temperature in these is 
kept below — With semen kept 
at — ^79“C it has been possible to obtain 
good fertility after more than five years 
storage but in general the fertilizing 
capacity of deep frozen semen will drop 
progressively. Stewart (1964) reported 
that semen stored in dry ice bath for 
more than nine years showed a droo in 
non-return rate from 66 5% to 58.09?,. 
Mixncr and IViscin (1964) using frozen 
semen stored un to 8 years, reported that 
the fertility level was approximately the 


same for semen stored for a period of 
two years as compared to fresh semen. 
The feitility of semen stored for four 
and eight years was lower compared to 
that of fresh semen and frozen semen 
stored for shorter periods. It is possible 
that a further reduction of the tempera- 
ture will lengthen the storing time. 

Liquid nitrogen and liquid air have 
been extensively used, especially USA 
operates on a 100 per cent frozen semen 
basis and deiiver the semen ail over the^ 
country. The semen is collected and 
processed at one centie and delivered in 
liquid nitrogen by trucks serving certain 
routes. 

Dispatch of frozen Semen 

Different types of storage containers as 
well as dispatch containers are avail- 
able in the market. The firms dealing 
with these containers are Union Carbide 
(U.S A.), Minnesota Valley Engineering 
(U.S.A.), L’Air Liguide (France), British 
Oxygen Limited (U.K.). The storage 
containers best suited for bigger organi- 
sations are LR 750, 320 and LR 180 and 
freezer cum storage container LR 250 or 
LR 320. Dispatch containers LD 30, 
LNR 25, 35, XR 16 and for field use 
CPV 5, 10 or CD 2 litres or AL 3. 
Under Indian conditions Daaps (New 
Delhi) with collaboration of Minitub, 
West Germany and Tyvor Engineering 
Company (^^adras), in collaboration 
vyith I.MV. France are providing sto- 
rage containers as 7, 20. 50, IQO and 200. 
and despatch containers as 7, 20, 
50, and 100 litres capacity. 

The storage and- distribution of deep 
frozen semen is generally followed in 
the following pattern: At sub centres, 
one iitre liquid nitiogen storage con- 
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miner is supplied along srilh containers 
3 to 7 litre capacity for holding small 
number of straws for buyer to buyer ser- 
vice for insemination. It is essentia 
check the level of liquid nitrogen widi 
a wooden ruler in the liquid nitrogen 
container and replacement should be 
effected to inaintaiti the optimum level. 
In majority of the containers the LN, 
will have to be leplenished betwee 
10-15 days interval. 


Thawing of frozen semen 

Thdwing of die frozen semen should 
be done immediately before “so- 
are 'probably two important 
thawing the frozen setnem 
point is that the ■"'='“"5 s^ible 

semen should go as qu P 

to prevent recrystallization 

into bigger aystajs. On e 

once the semen is dqm 
be warmed up too. muc ^ ,urc 

mean a iudden drop of temp 
again at the time of inseinm 

Cassou (1970) «comfflendrf *mving 
frozen semen in. straws at^ ^ thermos 
15 seconds in water quicUy 

Bask.- The straws should 
fitted to the inseminating hollow- 

ly warmed to avoid col s o 
ing steps should be taken ' 
the semen. ^ 

1. The straw should be 

me forceps from the 

2. The straw should be j^^ove 

ously once or twm 
liquid nitrogen Iron 

.. M be plsoed in 

3. The straw , m therm® 
warm water at +31 
flask. 


4. Dry the straw with a tissue paper; 
also wipe the scissor, 

5. Warm the chamber of the inse- 
mination gun by rubbing vigor- 
ously. 

6. Hold the straw vertically with the 
cotton plug or ball dotvntvards. 

7. Cut the straw at right angles to 
remove the powder plug or sealed 
plug through the air space. 

8. Withdraw the piston of the 
syringe. 

9. Place the straw in the warmed up 
chamber of syringe. 

10 Take the sheath from the con* 
■ lainer and fix the sheath over the 
straw to ensure the firm union be- 
tween the straw and sheath. 


Aamdal and Anderson (1968) report- 
1 that if the straws were thawed at 
-c.C for 12 seconds, the recovery 

;L were higher than thawing at 

35 .C Almquist and W.gg.ns (1973 
3 ed two thawing 

and 

12 seconds. Rodriguez etol 

Igra reported that the post thaw 
1975) P thawing tempera- 

““''T eremed from +5*0 .0 

i-55 C ( Tioivniiurc 10 C did 
n thasving tei^P for all 

,ot the ihauing tem- 

rractical p ^ j^oonilt u «• 

Kiature of +3 ^ ^ ioicoiirutor by 

ronunendcU. • ijr about tlawing 

jiUtakc is not P ^ unnccrvuiily 
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STANDARD METHODS OF DEEP 
FREEZING 

A. Ampoule freezing method 

1. A dilutor is prepared o£ tliree 
parts of 2.9% sodium citrate solution 
(NasC^HsO,, 2HaO) and one part o£ 
egg yolk, 1,000 ^ g of streptomycin and 
1,000 I.U. of penicillin per ml. is add- 
ed. One half of the dilutor is used for 
the primary dilution of semen (Frac- 
tion I) and to the other half is added to 
14% glycerol (Fraction II). 

2. After collection, the semen is 
immediately examined microscopiaally 
on a ^varm stage. If the quality of se- 
men is satisfactory, it is diluted at 
+30-32'’C with fraction I of the 
dilutor. The diluted semen is placed 
in a water bath together with fraction 
II of the dilutor and put in the refri- 
gerator. When both fractions have 
cooled to +5®C after 34 hours, an 
equal volume of the glycerol containing 
fraction II is added to the diluted se- 
men in 3-4 portions with intervals of 
about 10 minutes. The diluted semen 
now contains 7% glycerol and 20-22% 
egg yolk. The final dilution can be 
about 1 : 20. 

3 The diluted semen is left in the 
refrigerator at -f5®C for 6-18 hours to 
allotv the glycerol to equilibrate with 
the sperms. 

4. After equilibration, the diluted 
semen is divided in single doses in 
small test tubes (1.8 — 2 ml.). The 
tubes are sealed by rubber stoppers. 
The identity of the semen is marked 
on tlie tubes in advance with glass writ- 
ing ink. The tubes are filled and seal- 
cd partially immersed in a ice \valer- 


bath in order to keep the temperature 
at +5°C. 

Friiezing Procedure 

The freezing is carried out in a ther- 
mos jar half filled with alcohol ^vhich 
in the beginning has a temperature of 
The temperature is then 
lowered at a rate of 1 ®C per minute from 
to — 6®C by adding small pieces 
of solid carbon dioxide. From — 6°C 
to — 12°C tire temperature is lowered in 
one minute and from — 12®C to — 30®C 
the cooling rate is 4®C per minute. 
Finally the temperature is dropped from 
— 30®G to — 79° C rapidly by adding 
large quantities of solid carbon dioxide. 

Storage 

The tubes with frozen semen can be 
stored in a mixture of alcohol and dry 
ice in thermos jars insulated by expand- 
ed styrene plastic. If liquid nitrogen is 
used as a method for rapid freezing and 
storing medium Linde container in 
size from 7 to 85 litres are most suit- 
able for storage and transport. 

Insemination 

The tubes with frozen semen are 
carried to the farm in small liquid 
nitrogen container. Immediately be- 
fore insemination, the frozen semen is 
thawed by immersing the tubes in 
water at room temperature. 

B. Pellet freezing method 

1. Prepare a dilutor of four parts of 
a sugar solution (7.5% glucose or 10.5% 
lactose) and one part of egg yolk. Add to 
this 7% glycerol, 

2. After collection and evaluation of 
die semen, it is diluted 1 to 2 or 1 to 3 
with the dilutor at +30°G to -|-32°C. 
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3. The diluted semen is cooled to 
+5*0 in 2-3 hours and is kept at this 
temperature until freezing. 

4. Four to five hours after collection, 
the diluted semen is frozen by placing 
small drops (0.05 to 0.2 ml) by use of 
a micro-syringe directly on the cavities 
specially made on the blocks of dry icc 
(Fig. 161). After the drop-lets have 
remained on dry ice for 2-10 minutes 
they arc transferred to small glass tubes 
kept in cooled dry ice. 

The glass tubes can be stored in a 
mixture of alcohol and dry ice or in 
liquid nitrogen or liquid air. 

5. The pellet containing 0.2 ml. 
frozen semen is tlia\vcd in 0.8 ml. of a 
2.9% sodium citrate solution at room 
temperature. Tlic diluted semen 
should be used a.s soon as possible after 
thawing. 

C. Straw (Payette) freezing method 
1. PREI’ARATIO.N OF THE DU-UTOR 
The dilulor Laiciphos 123 must !>c 
prepared at least one hour Ixfoic use 
One bag of Laiciphos gives 550 ml. and 
the preparation is made in the fm 


mination easier but also it docs not 
affect fertility. Antibiotics siiould not 
be added to the dilutor, as this is al- 
ready contained in ilic commercial 
dilutor. A final dilution to 50 million/ 
ml. after adding the gljccrol fratiion. 
which in ilic medium of pavettes of 0.5 
ml. giving on insemination dose of 25 
million spcrmalo/oa should be nude. 

2. CooLi.se 

Thermal shocks must be carefully 
avoided during liic cooling process, the 
most reliable mctliixl is to use a pro- 
gramme cooler thcrmosuiiully con- 
trolled. If sucii instrumcnis are not 
available, it is rccouuncndcd m me one 
of the two following mcihtxh. 
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fraction. The technique must be timed 
for the special conditions of the indivi- 
dual laboratory. 

3. Preparation of the Glycerol 
Fraction 

The same dilutor is used for botli the 
semen and the glycerol fraction. Usually 
the glycerol contents of the latter is 10% 
but better fertility may be obtained for 
certain bulls with other glycerol percen- 
tages. As the semen and the glycerol 
fractions are equal in volume, the final 
proportion will be 5%. 

The necessary quantity of glycerol 
(1 26 specific gravity) is heated on a 
water bath to 55-60® C (to increase 
its fluidity) and is then mixed with the 
dilutor, which should have a tempera- 
ture of -h40®C. After vigorous shaking 
the temperature is lowered to +4®C. 
A piston burette is very suitable for mea- 
suring glycerol. 

The glycerol fraction should not re- 
main standing for any length of time, as 
there is a tendency of stratification. It 
can be placed on an oscillating table 
awaiting the addition. 

4. Addition of the Glycerol 
Fraction 

The glycerol fraction can be added to 
the semen in portions at 10-15 minutes 
inter\’als. where the volume of the por- 
tions are gradually increased (eg. 10%- 
20%-30%-40%), but it is considered to 
be better to add it drop by drop while 
oscillating or stirring The size of the 
flasks must be big enough, so that they 
are not more than half filled after adding 
the gl)ceroI fraction. A 250 ml. flask 
should in no case be used for more than 
160 ml. gl>cerolated semen and a 500 ml. 
flasks for maximum 350 ml. 


The speed of adding the drops should 
be regulated so that the glycerolization 
is completed in half an hour or three 
quarters of an hour for bigger volumes. 

5. Equilibration Time 

Formerly an equilibration time of IS- 
IS hours was recommended. The semen 
was aillected in the afternoon and fro-" 
zen the following days. Now morning 
collection is used, with an equilibration 
time of 7-8 hours. 

6. Printing 

The following information in the 
given order ought to be printed on the 
payettes : 

Code number of the AI units, code 
number of the bull, operation number 
of the freezing, year number, name of 
bull and herd book number. 

The colour of the ink must be chosen 
with regard to the colour of the payette. 
Black ink can be used for most of the 
payettes as they become much lighter 
when filled, for the darkest payettes sil- 
ver ink seem to be best. 

Immediately after printing the straws 
should go for drying of the ink to the 
special cabinet with a temperature not 
exceeding 45'’G. 

7. Fixing in clips, steriuzinc 
When the print is dry, the payettes are 

fixed 15x 16 in fixing clips and are put 
into a refrigerator or refrigerated cabi- 
neL 

8. Filling 

This and the following steps are made 
in a c»ol room or in refrigerated cabinet. 
After the glycerolization has been finish- 
ed and the payettes have been prepared 
as mentioned above, a quantity of tlie se- 
men is pouied into a low beaker or cry- 
sullizatioii jar. The semen must be stir- 
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red ■ if it has been standing for a 
while. A clip with payettes is applied to 
a filling nozzle, connected with a vacuum 
pump. The free hands of the payettes 
are dipped into the semen, the back 
Opening of the filling nozzle is pressed 
by the tip of finger, and the semen ts 
sucked up into the payettes. M'hen all 
are filled the air passage through the 
back opening is left free again 
payettes are taken away from the filling 
nozzle. 

The clip is grasped between thumb 
and fore finger and with a sudden jerk 
(some training is necessary) the extrcmi 
ties of the straws are emptied (17 mm. is 
ideal). The ends arc dried on a sterile 
filter paper. 


part of it is folded oter the pa) cues, 
which are now dried by rolling under 
cautious pressure. The procedure is 
made once more ivith a dry towel. All 
payettes must roll along and they should 
not roll 01 er each other, otherwise the 
drying becomes le.ss elfcctiie and there 
can be slight damage. 

When the paiettcs arc diy. they are 
held scrtically. so air hubbies go to the 
tampon end. Tlicy are turned and 
struck quickly so tlic air bubble is dri- 
ven to the plug end. Finally the jiajcttcs 
are placed upon freezing ramps, and 
once more it should be nbservctl that all 
air bubbles arc just uji to the Jilug. The 
spreading on the ramps is catv to per- 
fonii if the p.ricltcs arc quite dry hut 
dilficultv mav be found if they are net 


9. Plugging 

A tew glass plates, about 20x30 cm. 
are needed for the plugging- The edges 
should be rounded to avoid injuries. 

A layer of plastic powder 
colour) is spread to a thickness 
on a glass plate, the spre.u ing 
made with a frying shcer-dip- 
clips are taken the ends of ')"• 
arc dried against a four 

pressed into plastic powd d 
times, so that the powder fill 
part, about 7 ninl. ^ into 

loosened from the clip an ate 

a water bath of 
left for the better part of tne i 
tion time or at least for two 
plugs arc fixed and most o 
powder is detached into ihe water 


ami sticky. 

II. pREI'SKe^TIOS OK fR>»iINC 
The freezing; i* peifoniieil in a enn- 
taiitcr with lalge ojsening i e l.inde 2-.0. 
MVE a yOOO or RCll lUi) r Conlamer. 
w-i.h an opening of medium d'e r.m he 
use.1 but then the wmt is mole dnrault 
and more time ronuiiililig 
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be used. If MVE A9000 is used, 
the nitrogen level must be 1 cm. 
under the grill. After tliis has 
been checked, tire top cover is put on 
for at least 5 minutes for stabilization of 
the temperature. A pl)avood cover is 
used. 

12. Freezing 

The freezing is simply made by plac- 
ing the ramps gently on the grill. The 
payetts are then 4 cm, above the nitro- 
gen level in Linde 250 and RGB 400 
and 5 cm, in MVE A9000. The ply- 
wood cover is put on immediately avoid- 
ing turbulence in the container. 

The temperature of the payetts is 
lowered quickly and reaches — 100*C in 
5-6 minutes. After 7 minutes the cover 
is taken aivay and the paycttes are gather- 
ed a handful at a time and plunged into 
the funnel. When all payettes are put 
into the liquid nitrogen, the ramps arc 
taken away and the goblet in the pit is 
placed in its definite place, if another 
freezing is to be made. 

13. Handling of frozen payettes 
After being frozen and plunged into 
the goblet the payettes ought to be stor- 
ed constantly under the surface of liquid 
nitrogen. 

Immediately after freezing, the payettes 
arc brought into standard goblets and 
they arc then kept in such goblets all 
tlie time. The goblets can be divided by 
a partition wall, splitting cross, poly- 
gonal or hexagonal casing, so different 
operations or straws of different bulls can 
be stored in one goblet 

Transfer of payettes from one container 
to the other should always be made in 
goblets, filled with liquid nitrogen. The 
transfer ought to be prepared, so it can 
be made quickly. This is of special im- 
portance it a goblet is quite filled with 


payettes, as it's contents of liquid nitro- 
gen is only about 60 ml. i.e. 18% of the 
total volume. 

14. Storage of frozen payettes 

The standard goblet is said to hold 
370 medium payettes, but as a' rule one 
should not have more than 340-350 in 
each. 

In the laboratory the following cate- 
gories of storage can be distinguished. 

(a) Storage for distribution. 

(b) Buffer storage. 

(c) Long time storage. 

Conception rates in Cross-breds 

Chinnaiya et al (1974) worked on deep 
freezing of semen of Holstein, Jersey and 
Red Dane breeds by using glass ampou- 
les stored in liquid nitrogen containers. 
They obtained the average conception 
rate of 46.9%, 50.8% and 50.0% respec- 
tively. Mathew (1974) observed the se- 
men characteristics of cross-breds and 
pure-breds (Broivn Swiss) bulls at Tndo 
Swiss Project Kerala. The semen was 
frozen in 0.5 ml. straw by rapid hori- 
zontal vapour freezing technique using 
liquid nitrogen. The general tendency 
was for increase in semen volume, sperm 
concentration and freezability with the 
increase rate of exotic inheritance. Ap- 
parently, there ^vas a difference between 
50% cross-bred and pure-bred bulls in 
their capacity to produce quality semen. 
75% and 62.5% cross-breds appeared to 
be nearer to the European pure breds. 
The overall conception rate varied from 
35 to 45%. 

Tandon (1975) analysed the data of all 
India cross-breeding projects and con- 
cluded that the overall conception rate 
boUi with liquid as w’cll as frozen semen 
of exotic bulls ranged between 30 to 
33%. Kaikini (1976) recorded an over- 
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all conception rate of 54.31% using se- 
men in 116 local cows for cross breeding 
requiring 2.95 inseminations per con- 
ception. Vasanth and Nagaraj (1978) 
reported the overall pregnancy rate from 
49% to 57% based on 17,000 doses issued 
to 50 diSerent organisations located all 
over India. 


DEEP FREEZING OF 

bdffaeo-bdi-e semen 

Deep freezing of buffalo bull semen is 
only taken up during the recent 
This is on account of the fact that mildi 
buffaloes are usually located in the milk 
pockets where sufficient number ol hign 
^de bulls are not available for natural 
service. Moreover, the breeding is sea- 
sonal. It is also a matter for “nsidera- 
tion that the milh yield i^ buffaloes i. 
not exceeded above 10-12 lures cs 
with best possible procedures of selec- 
tive breeding. This is in contras 
breeding of milch cattle where ’ 
production are even as high as „ , 
litres. Low keeping quality o 


other methods. Further Pavithran el at 
(1972) reported milk egg yolk sodium 
citrate lactose and glycerol diluent for 
freezing of buffalo semen. Salmi and 
Roy (1972) reported tlic effect of freer, 
ing at — 79°C on the percentage of ino. 
tile sperms in EYC dilutor as 12% and 
milk dilutor as 13%. The semen of only- 
one buffalo bull out of 10. could with- 
stand the deep freering process. Roy 
and Ansari (1973) observetl highly- signi- 
ficant variation between buffalo hulls in 
the freezing characteristics of semen. 
Roy and Bhat (1073) also found that 
EYC frozen buffalo sciuetl w.is signi- 
ficantly- superior to otiicr evtcniicrs i .-. 
EYC-glucosc and cg-g yolk glucose bicar- 
bonatc. on consiilcration of pist freezing 
per cent of motile speriiutozoa. B.ttid.i. 
padhyay- el al (1971) obsersed tbit EYC 
dilutor was signifirantly superior to iniU 
dilutors. 
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couraging i.e. 25.5% for deep frozen 
(145-inseminations) as against 24.047& 
for liquid semen (Ill-inseminations). 

Dilutors for freezing buffalo semen 
Some common diluents ivhich could 
be used for freezing buffalo semen as 
well as cow bull semen are as ^follows 
(Bhosrekar, 1977); — 

1. Diluent — I 

Sodium citrate 2.6% W/V 

Fructose 2.0% W/V 

Egg yolk. 10 0% V/V 

Penicillin G Sodium 500 i.u./ml. 
Streptomycin 500 p g/ml. 

Diluent — II 

All the constituents of diluent I 
plus 167o glycerol. 

2. Diluent — I 
Sodium 

Bicarbonate 1.3% 1 part 

Glucose 5% 4 parts 

Egg yolk 1 part 

Diluent — II 

All the constituents of diluent-T 
plus 14% glycerol. 

3. Diluent — I 

Skim milk heated to 
92“C for 10 minutes 
and Cooled 80 parts 

Egg yolk 20 parts 

Diluent — II 

All the constituents of diluciit-I 
plus 20% glycerol. 

4. Citric Acid AVhey (CA\V) 

Ready formula mix in 100 ml. distill- 
ed water, filler through cotton in ano- 
ilicr clean beaker, adjust the pH of fil- 
trate to 6.8 exactly >v’iih freshly prepared 
10% NaOH, add penicillin and strcpiro- 
inycin at 1000 i.u per ml. and 1.5 mc^. 
per ml. rc5pecti\cly. Di\idc in equal 
>olumcs as Diluent 1 and II. To diluent 
I add 3% glycerol and diluent II and 
11% glycerol. 


5. Laiciphos — 123 prescribed with 
10% egg yolk. One bag of laici- 
phos gives 550 ml. of the dilutor. 

6. Standard solution 


(a) Tris 

3.87 g. 

(b) Fructose 

1.27 g. 

(c) Citric acid 

1.73 g. 

(d) Dist. water 

99.13 ml. 

Standard solution 

74.0 ml. 

Egg yolk 

20.0 ml. 

Glycerol 

6.0 ml. 

D i hy dros trep tomycin 

100 mg. 

pH adjusted to 6.8 
acid or NaOH. 

with citric 

Diluent — I 

Sodium citrate 2.9% 

75 ml. 

Egg yolk 

25 ml. 

Fructose 

Diluent — II 

^ 2.5 g. 

Sodium citrate 2.9% 

75 ml. 

Egg yolk 

25 ml. 

Glycerol 

14 ml. 


Deep freezing of Ram and Buck Semen 

Eraraens and Blackshav.t (1950) report- 
ed for the first lime the possibility to 
revive ram spermatozoa after freezing 
to — 79®C with glycerol concentration 
of 7.5% and witli the addition of various 
sugais, particularly pentose. Galkin 
(1954), Blackshaw (1955), Morozov 
(1957), Lopyrin and Loginova (1958), 
Hill et al (1958), Fcrcdean and Bragaru 
(1963) and Morozov (1964) did not get 
satisfactory results in freezing of ram se- 
men. The technique of freezing semen 
rapidly by pelleting directly on dry ice 
was first demonstrated successfully by 
Nagase and Niwa (1963, 1961) in bull 
spennato/oa. This method was subse- 
quently adopted for freezing of ram sper- 
matozoa (Platov. 1965, 1966 and Plaiov 
andSe\co\a, 1966). Salamon (1968) re- 
ported that there was no significant dif- 
ferences in re\i\al rates of ram spermato- 
zoa after adopting pellet method on dry 



DEEP FREEZING OF SEMEN 703 


icc or freezing in ampoules at slow rate 
and both the methods svcrc superior to 
freezing in S)nlhctic straws. Fraser 
(1968) reviewed llic progress of freezing 
ram semen and opined that freezing by 
pellet method is a standard one for ram 
spermatozoa. 

Smith and Polgc (1950) reported that 
upto 90^ rcvisnl of bull spermatozoa 
and complete revival of goat spermato- 
zoa was possible after relatively^ slow 
freezing in 15% glycerol. In spite of 
this report on the successful recovery 
of motile spermatozoa after freezing to 
— 79“C, there has been no report on 
satisfactory breeding trials in goats. 
Barker (1957) reported the results as tjw 
low to be of practical value”. Results 
reported on deep freezing of go^ sper- 
matozoa were not encouraging (Tieau 

chter, 1960; Licss and Ostrowski. I9bU, 
Weiss Flog, 1961; Kalev and Venlcov. 
1961). However. Bonfert (1969) obta 
ed satisfactory recovery and conception 
rates after freezing of goat semen. Hahn 
(1972) obtained 69% kidding after using 
frozen pelleted semen. 


Hukeri et al (1977) tried egg yolk 
tris-glucose citric acid-glycerol dilutor 
to freeze ram semen by pelleting on dry 
icc and storing in liquid nitrogen 
whicll gave 47.65% revival of sperma- 
tozoa. They found egg yolk-tris-fructose 
citric acid-glycerol dilutor comparative- 
ly better to freeze buck semen by pellet 
method which gave 49.53% revival of 
spermatozoa. Further in these dilutors 
Nimkar (1977) reported in details deep 
freezing of ram and buck semen by 
pellet method and assessed the keeping 
quality by studying seminal attributes 
viz. motility score, percentage motile, 
live and abnormal percentage at differ- 
ent temperatures viz. -f 30“C, -f 5“C and 
— 196°C and between ‘O’ hour and 7. 
14 21 and 28 days of preservation in 
liquid nitrogen. He observed the 
mean progressive motile percentage of 
ram and buck spermatozoa at 28 days 
p-reservation as 41.48 ± 2.64% and 
44.07 ± 1-45% respectively. Based on 
these studies the following dilutor is re- 
commended to freeze ram and butk se- 
men by pellet method. 


Dilutor for Ram Se'nen 
as per Miller (1975) 
Tris 360 mM 

Glucose 63.3 tuM- 

Citric acid 113.7 m 

Add. Distilled water 
Glycerol 
Egg yolk 


4.356 g. 
0.6 g- 
2.388 g. 
76.0 nd- 

6.0 ml. 

18.0 ml- 


Dilutor for Buck semen 
As per Hahn (1972) 

Tris g- 

‘>50 ff. 

I 

DEnlled water > -0 ml. 

?^'“nlk SO® ">'■ 

Egg )olk 


Deep freezing of Poultry Semen 

It is considered that in 

will be of considerable * ^ j-oduction 


the years to come in pou ry p 
programmes in various cou 


world Shaffner (1012) recorded hi. 
«p riments on quick freezmg c «- 
^ _7G'C and storage for It 

n rMulting in mme fertility but 

rouit^F^-t: rtSliri- 
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(1951) found that by addlnsf glyce- 
rol before freezing at — 79‘’C, the iperms 
revived to a high degree of motility but 
gave no fertility. Polge (1951) followed 
the same technique but removed the 
glycerol by dialysis ^vith ringer solution 
and obtained 54% fertility during the 
week follo^ving insemination. Aljen 
and Bobr (1955) showed that fertility 
from semen glycerol mixtures can be ob- 
tained by inseminating directly into the 
uterus. 
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Ret'ip'ienl 
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Synchronization of Estrous Cycles [ 



Fig 162. Schematic diagram>s(eps involved m 
egg transfer in cattle, sheep and swine 


for a gi\cn dam, and piovidc a large 
number of full sibs of tlie same age. The 
technique could also be utilized to ob- 
tain superior slaughter animals (beef 
cabes) from dairy cotvs. It tvould also 
permit international transfer of animals 
at low cost; for c.'tamplc, successful long- 
distance transport of sliccp cmbr)OS has 
been accomplished in the reproductive 
tract of a rabbit (/Idaftts cl dl, 1961). 


1. SUrEUOVULATION IN 
IMMATUnE ANBVIALS 
The ov .tries of prepubertal farm mam- 
m.ils cont.Ttn 100.000 to 300,000 oocytes. 
The number of o\a uliich they ovulate 
during .in average lifetime is certainly a 
MTV sm.nll peiceniagc of the ovarian po- 
icnn.'tl I'ollieks as large ns 5 mm. in 
di.imctcr have been obsened on the o\.v 
rits of ailvts at one week of .age (Mat- 
den, 19"»3) Ovaiies of slaughtcrlumsc 
calves. 1 1 1 weeks of .igc possess .in ave- 
rage of U) vesifular follicles larger than 
I nun. in diaineic-i (Quida cl <il, 1955). 
Crowing follicles rapidly increase in 
number in cilvcs between 50 and SO da)s 
of age (Erickson, 1966). 

Prepubertal aniniaU respond to super- 
ovulaiur) couditions as soon as the (ol- 
ficfc tfevefops an anawn. from birffi to 


puberty the sensitiv ity to gonadotropliins 
increases gradually and at rates which are 
spedcs and probably breed specific The 
ovaries of immatuie sheep, for example, 
can be stimulated at 16 weeks of age 
(Mansour, 1959), and tltosc of rabbits at 
16 to 20 weeks (Kcnnclly and I'oule, 
1965), depending upon tbe breed and 
plane of nutiition. Immaturity and 
poor nutritive conditions seem to impair 
follicular growth and ovulation in ics- 
ponsc to gonadotrophins. The develop 
ment of eggs into normal youir; iiuli- 
calcs that eggs obtained ftom immature 
donors are functional!) cqiitv.dcnt to 
those of adults. 

A. Cattle 

Follicular growtli lias been stimulated 
in the calf by FSH fiom difTcicni 
sources. Ovulation may be induced bv 
endogenous or exogenous LH (Black 
el al, 1953). This may indicate tliat in 
the normal female tlic LH threshold in 
ovarian tissue is liigli. LH release is 
low, or the pituitary reserve of endo- 
genous LH is small. These treatments 
produce inconsistent degrees of follicle 
proliferation .md ovulation. The per- 
centage of calves ovulating after gonado- 
trophin ticatmcnt langcs from 10 to 85 
per cent (Marden, 1952; Avery ct al, 
I9G2a: Jainmlccn cl al, 1966a). The 
variation in ovar)' size, number of folli- 
cles. and number of ovulations among 
gonadotrophin-treated calves is very 
laigc, wlicthcr the calves arc 5 weeks of 
age or 6 to 8 months old. 

Stimulation of estrous c)clcs in calves 
lias been attempted by stimulating cor- 
pora lutca formation with gonadotro- 
phins (Howe ct al, 1962), or by injecting 
progesterone before gonadotrophin ad- 
ministraiiun to stimulate lutcinizaiion 
(Avery c( al, f962a; ffowe el al, IVGi). 
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SUMMARY OF SOME OF THE HORMONAL TREATMENTS USED IN 
SUPEROVULATION IN ADULT FARM ANIMALS (HAFEZ, 1069) 


Species 

Hormonal Treatment 

Reference 

Cattle 

swine pituitary extract, following expression 
ol C L senes of progesterone mjections 

Avery ct al <1962a. b) 


2000-3000 I U of PMSG on day 16 followed 4 
days later with 2000 I U of HCG 

Hafez & Sxigjc (1961) 

Hafez et fli (1963. 1965) 


PMSG following expression of C L or after 
last of a series ol injections or Icctlmg of a 
progestogen 

Jninudccn & Hafez (1965) 

Sheep 

600-1000 I U of PMSG (according to body 
weight) on day 12 or 13 

Hunter et al (1955) 
fiottson d Moore (1966a) 


5 subcutaneous injections of 12 mg. each of 
horse anterior pituitary extract following pro* 
gestcrone treatment 

Shcllou «& Moore (1967) 

Pis 

750*1500 I U PMSG at day 15 or 16 + 500 lU 
HCG at onset of cstrus 

Hunter (1061) 


1200 I U PMSG at day 15 or on day of wean- 
ing 

PhilUppo (1963) 

Rahbit 

3 injections of 50 I U of PMSG. intramuscu- 
larly on 3 successive days + 30 I U ol HCG 
intravenously 

ffafez <mis, c} 


twice daily injection of 0 5 mg FSll lor 3 days 
-I- 1 mg. UIAe. body-weight 

Varion ct al (1067) 


Iwue daily injection of 0 3 mg. FSll subcu- 
taneously + 26 mg. pituitary LH Inlra- 
venousiy 

Afaucr et al (IOCS) 


<cmblc<l lhai oi the control gonad; hou- 
c\cr, if the corpus luicum uas not cnurc- 
1) rcuio\ci! the number of follicles 
which (IcNcloped sv.is apprcciablv lower. 

Sheer 

PMSG gisen on the 12ili or 13th day 
of the qclc causes supeiosulation 
(Fig. lf>3). As the dose lc\cl increases 
Irom 700 to 1300 I U. tlic number of 
eggs recovered increases from 3 to 9 


{Avcrtll, 1958). Equine anterior pitui* 
lary cMract is also a potent supcrovula- 
tor, the number of ovulations increasing 
from 1 to 9 with daily doses of 00 to 135 
mg. begun on d.iy 12 after csirus 
(Moore ami Shelton, lOfrl). Supcrov'ula- 
lion can .also be induced witJi FSH in* 
jccicd after progestin treatment to con- 
trol the time of cstrus (Itobinson lOCIi 
1965). 


THE A!AM>fALI.\N EGG AND TRAXSr£«L\TATro\ 


Pig 

Supcrovukuion can be induced in the 
gilt by ilic injection of PMSG on da)s 
15-17 oE the estioiis c)clc. Treatment 
on day 15 is move likely to cause siipcro- 
vulation (Phillippo, 1968). Cystic folli- 
cles and ancstrus subsequently develop, 
apparently from PMSG treatment per 
se, rather than the day on u’hich treat- 
ment is given. One subcutaneous injec- 
tion of 1250 I U of PMSG is also effec- 
tive when administered 24 hr. after the 
last day of mcthalUbme treatment 
(Dziuk, 1969). 

Induction of ovulation in the luteal 
phase of the estrous cycle, unlike that 
in the follicular phase, requires exogen- 
ous LH, In the rat, piogesterone decre- 
ases the ovulatory response to exogenous 
gonadotrophins (Callanliue et al, 1964; 
Callajitine and Hutnphrey, 1965) by 
blocking the release of pituitaiy' hor- 
mones. The higli level of circulating 
progesterone during the luteal phase of 
the estrous cycle (Gomes et al, 1965) may 
have a similar effect in the pig. No in- 
formation is yet available on the timing 
of ovulation in PMSG-treated pigs. 

Rabbits 

Rci)calcd supcrovulalion and in vivo 
collection of eggs was perfonued by 
Afflurcr et al (1968). Injections of 
FSH-LH at 16, 32. 48, and 56 weeks re- 
sulted in 47. 35. 25. and IS ovulation 
points respectively, and an S37r fcrtili/a 
doa rale. Supcrovulalion can also I>c 
induced in the pregnant rabii. The 
c“ggs are apparently normal as slionn by 
the presence of the first polar bodv and 
the second maturation spindle. They 
arc physiologically normal because they 
an be fcriiUtcd citlicr in tifro or after 
transfer to the oviducts of mated rabbits 
{Chang, 1961). 
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Supcrovulalion in farm animals has 
been reviewed by (Danker 1952), 
(Laming and Rowwn, 1952). (Willett, 
1953), (Nichols, 1956), (Dziuk ct al, 
1958). (Hafez, 1958). and (Hammond, 
1961). 

B. Ovulation and Estrus 

Ovulation is usually induced with an 
intravenous injection of LH at estrus. 
However, there is no experimental proof 
that this procedure results in a larger 
number of ovulations or a higher fertili- 
zation rale. In the presence of a corpus 
luteum, hou'ever. follicles dev'clopcd 
witli PMSG or FSH do not generally 
ovulate spontaneousiv. It is possible 
that progesterone from tlic corpus 
luteum blocks the release of cudogenous 
LH. 

The rupiurc of the first follicle starts 
about 24 hr. after HCG mjcriion. The 
ovulation of subsequent follicles may 
continue, at least in prcpubcral ciIvcs. 
for the nc.xt 18 hr. The biological half 
life for blood-borne PMSG is some 36 hr. 
in the rabbit (Lamond, 1960) and -18 hr. 
in the rat (Green, 1961). The super 
ovulaton’ response depends on the 
.amount of hoiniotie avuihible for follicu 
lar grouth and the time at.iiljblc for its 
action. 

The phvsiological nicriuimius uhich 
muse ovuLition .ire quite independent of 
those uhich cause csinis. In fact, l>oth 
phenomena cm l>e $c].>arated by appnv 
priate brain Icsiom. Goiudoirophin 
treated cov^s nuv be due to cfungcs In 
timing or csiri>gcu secretion under an 
altered FSH: Lff balance, or even to an 
adrenal corticoid antagonimi u ifh airut. 
but not tnulation. 

Varlvbility 

There are quaniiutive a.'ui quoiiuii'.e 
differences in the rnpeascs cf anixxu.b f > 
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crude and purified PMSG Doses assa> 
cd as cquipotent in the rat do not pro- 
duce equal responses in sheep and 
cattle. Puiified PMSG yields less folli- 
cular growtii and a lower ovulation rate 
than pregnant urine (PU) (i^owson, 
1951). This nia) he due to less synergis- 
tic LH acthity during purification or to 
differences in rate of absorption or ex- 
cretion. 

Some animals show little follicular 
growth even after large doses of PMSG. 
wlicreas others exhibit great supcrovu- 
latory responses after small doses. Modi- 
fications of the dosage and intcrt'al be- 
tucen treatment with PMSG and HCG 
liarc not yielded consistent results. 

The supcroNulatory responses of ma- 
ture animals vary with the season of 
^car. breed, live wciglit, stage of the 
cslrous c>clc at injection, individual 
variations in cycle length, age. genetic 
constitution, tlie amount of hormone 
administered previously, the posl-par- 
lum intenal. and plane of nutrition. 
For example, the supcrovulaiory res- 
ponse of the rat is enhanced by increas- 
ing the post partum intcrs’al. The num- 
ber of ovulated eggs after gonadotrophin 
injections sarics srilh the potency of the 
hormone prcpaiation. the FSHtLH 
ratio, the frcqucnc)' of successive injec- 
tions, and the dosage and mode of ad- 
ministration of hormones. 

Disidtng of PMSG dose into six parts 
administered oscr 21 hr. nearly halved 
the variability of the response in one 
strain of mice and reduced the variance 
sixfold in another (McLarenj 1967). 
The degree to which division of the dose 
affects live supcrovulaiory response de- 
pends on the relationship between the 
biological half life of the hormone and 
the interval between successive doses of 
the horjitonc. Endogenous FSH is pre- 


sumably leleascd continuous!) from the 
pituitaiy, at least during some periods of 
the cstrous L)de. Information about the 
biologicil half-hfe of exogenous FSH is 
scanty and conflicting. 

RLtRACH’ORlNLSS 

When immature rabbits are treated 
every 28 days with horse anterior pitui- 
taiy cxtiaet, superovulation does not oc- 
cur {Adaim, 1953). There is no de- 
cline in the supcrovulaiory response of 
mbbits injected twice with 2 5 mg of 
LH {Foote et al, 1963.) However, the 
superovulatory response falls after four 
successive injections {Maurer et al, 
1968) and ceases after six injections 
{Adams, 1961). Refractoriness to re- 
peated injections also occurs In cattle 
{Willett et al, 1953). sheep {Palsson, 
1962), and mice {Edxvard^ and Fowler, 
1958; Lin and Bailey, 1965). ' 

This refractory state has been attri- 
buted to the formation of antibodies in 
the pseudo* and cuglobulin fractions of 
the blood in treated animals 

C. Fertilization and Egg Recovery 
In general, fertilization rate is lower 
following supcrovulation in farm ani- 
m.als than in laboratoiy animals. Low 
fertilization rate is partly due to lack of 
spenn transport after vaginal or cervical 
insemination. It is also possible that 
cnpacitation of sperm no longer occurs in 
the reproductive tract of gonadotrophin- 
treated females. Further studies arc 
needed on sperm transport, cervical 
function, and the properties of cervical 
mucus in gonadotrophin-treated animals. 

Overstimulation of the ovary causes re- 
duced rates of egg recovery. This is 
pardy due to the effect of endogenous 
estrogen production on the rate of 
transport and partially to eggs being 
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irnppcd ill follicles. Rapid oviductal 
transport under the influence of several 
corpora lulca would cause the eggs to 
reach the uterus before they could be re- 
covered. Ovary si^c also innucnccs the 
rate of egg rcco\ciy. The recovery rates 
in cattle arc higher from small ovaries 
containing 10 or less follicles than lar- 
ger ones, possibly becuise tlic fimbriae 
of gonadoiroplun-trcatcd animals do 
not cnlaigc as much as lliey do during 
normal ovulation. 

ECC COLl-y.CTION 

Eggs arc collected fiom ilic donors 
using in vitro or in vivo techniques 
(Fig. 161). In in vitro methods the ani- 
mals are aniopsied, and the oviducts are 
removed and placed in sterilized pciri 
dishes. The eggs are flushed from the 
oviducts with a sterile physiological 
saline-scrum solution. The eggs arc 
collected using a glass pipette, under a 
stereoscopic binocular microscope and 
transfeiTed through two sterile .solutions 



Hst. 164. Non-sur^cal recovery cl boviae ova. 


of .saline to deacasc any possible conta- 
mination, counted (XI5) and carefully 
examined (X40 to XlOO) for abnorma- 
lities. 

The rate of transport of the egg svithin 
the oviduct varies slightly svith the spe- 
cies, being slightly faster in the pig than 
ill cattle and slieep, probably as a result 
of multiple corpora lutea and the relati- 
vely higher levels of progesterone. 
Superovulation in cattle tends to accele- 
rate the rate of oviductal eggs. 

Fire-polis])ed glass pipettes of a proper 
diameter (1 to 2 mm.) are used to handle 
the eggs. During manipulation as little 
exposure to visible light as possible is 
desirable. For prolonged e.xposurc, red 
light is preferred; short exposure to 
ultraviolet light may inhibit cleavage of 
rabbit eggs (Daniel, 1964). All equip- 
ment used for handling the eggs should 
be sterilized and held at 30* to 37* C 
either on a ivarm plate or in an incub.a- 
tor. In the interval between recovery 
and storage, the eggs could be stored in 
the culture Gibinct .at room tcmpcraliirc. 

Holding sheep eggs for 12-CO minutes 
at room temperature before cooling at 
10*C docs not affect their sun ixail when 
stored for 5 da)s in vitro or their subse- 
quent development in vivo (Kardymo- 
mez el ah 1966); exposure to daylight 
for I hr. u’as likeu’ise not detrimental. 

Ecc Secectio.n 

The integrity of an egg is important 
for its survival both in I'ivo and in vitro. 
Microscopically visible as uell as non- 
visible defects may be present; such eggs 
may or mav not implant (Hafez, 1062a). 
Moreover, dcfcctisc eggs ilui do implant 
may or may not sursbc during subse- 
quent embryonic and fetal life. 
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Fig 165 Morphologically normal bovine em- 
bryos recovered at various stages ol 
development 


Structural abnormalities in the egg 
may result from cytological, genetic, en- 
vironmental, pathologic or artifactual 
factors; the former three may contribute 
to the variability in successful egg sto- 
rage Such anomalies that have been 
described {Hafez, 1961b), include aberra- 
tions in size, shape and degree of cyto- 
plasmic granulation or pigmentation. 
Morphologically abnormal eggs may 
have the shape of a helmet, kidney, 
amoeba, ovoid, or paramecium. Abnor- 
mally shaped eggs and lentil shaped ova 
do not dcrclop normally, although oval- 
shaped ova do. Thus, eggs used for sto- 
rage should be classified according to the 
stage of cleavage and examined under a 
high magnification (X40 to XlOO) for 
any malformation in the structure (Figs. 
165, 166, 167). 



Fie. 1G6. Morphologically abnormal emhiyos. 

1. Tight morula with oval zona. 

2. Morula with excluded blastomeres 

3. Irregular blastomeres. 

4. Morula with debris. 

5. Loose blastomeres 

6 Irregular cell mass. 

7. Vacuoles m cytoplasm. 

8. Cracked empty zona pellucida. 

STORAGE OF EGGS 

Refrigeration, low temperature freez- 
ing, freeze drying, and ultra-rapid freez- 
ing have been among the methods used 
to preserve blood cells, malignant cells, 
skin tissues, glands, and even intact lower 
forms of animal life {Belehradek, 1935; 
Parkes, 1956). Fertilized eggs of tlic 
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The survival rale depends on the spe- 
cies, the developmental st.ige of the egg, 
physical and biochemical properties of 
the storage media, storage temperature, 
the rate of cooling and reiv'arming the 
eggs and the techniques of storage and 
egg transfer. Fertilized eggs are more 
resistant to cold storage than unferti- 
lized eggs. Unfertilized rabbit eggs re- 
covered 2 hr. after ovulation could be 
kept at 0"C for 48-72 hr., or at 10°C for 
up to 96 hr. and still undergo fertiliza- 
tion after transfer (Chang, 1952, 1953, 
1955) 5Vhile fertilization seemed nor- 
mal. most of the embryos degenerated 
before birth. 


ant (Picket, 1893). fruit fly (Badt and 

Pemberton, 1916), and 

1925) do hot sun'ive prolonged exp 

to cold. In contrast, those of ascans an 

be stored at 5»C for a few 

stiU develop 

Furthermore, fertilized eggs . j 

eles do not develop “tfl® P evmmly 
cooled for a definite period (Greeley, 

1903). 

The fact that delayed i^Dpla~^ 

cerning transfer experi- 

- 

egg in vitro in - °^jtme allow- 

State for various _£ ece dc^e• 

ing accurate synchronic (jaiion. 

lop^ment and endotne^f" 
Storage of eggs also P 

distance ‘ransporta i 
(Marden and Chang, 
harden, 1954; Adams el at, Ul>C 

ter et al, 1962). 

f^TyraTStnoUl temperatures. 


The storage medium should provide 
an environment in which the egg can 
maintain its integrity even though its 
metabolic processes .are slowed down. To 
date, most storage mediums consist of 
salt solutions, serum, proteins and anti- 
biotics (cf. Paul, 1960). 

Physiological saline, containing 0.9 
per cent NaCl. maintains the mmci v- o 
cffRS for short periods, but U lacks hot 
bStcring capacity and many essential 
organic ions. Various preparations have 
Iiecn used for manipulating rgS’- 'ud 
^ Krersolution (Black el al, 193 ) and 

phosphate-buflered Riugcr-Dale solution 

containing glucose iom, 

t? nrevents cTowth of mouse 

ubollsm (Parker, 19ol). 
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Most o£ the successful egg storage me« 
dia contain serum. Routine storage me- 
dia contain 25 to 50% homologous se- 
rum {Chang, 1949; Gates and Runner, 
1952; Hancock and Hovell, 1962; Han- 
cock, 1963; Hunter et al, 1962; Kvasni- 
ckii, 1956; Pincus, 1936, 1939; Willett 
et al, 1953). Hotvever, occasionally the 
serum of other species can be used; i.e., 
horse, dog, guinea pig, rat and pig serum 
can be used to store rabbit eggs where- 
as, in an autoclaved centrifuge tube, the 
serum from man, sheep, cattle, goat arid 
fowl contains an ovicidal factor against 
rabbit eggs (Chang, 1949). Fresli se- 
rum can be substituted for by: serum 
previously frozen at — 20® C, reconstitut- 
ed frecze-dried serum, blastocyst fluid, 
and egg yolk citrate. Homologous se- 
rum is unsuitable medium for egg trans- 
fer in cattle but tissue culture medium 
199 is highly satisfactory (Rowxon et al, 
1969). 

Rabbit blood is collected by heart 
puncture and allowed to dot for SO 
minutes at room temperature prior to 
centrifugation 20 min. at 3000 rpm. The 
scrum is decanted and rcccntrifuged, 
drawn into a 10 ml. syringe, filtered 
through 0.45 milliporc filter into an 
equal volume of sterile 0.9 per cent phy- 
siological saline solution and stored at 
3 to -fC. Furthermore, serum previous- 
ly frozen for 1 month does not affect the 
viability of stored rabbit embryos. Eggs 
do not survive when stored in chicken 
egg white diluted willi Tyrode solution 
(Hafez, 1965). 

Gelatin has been used in storage ex- 
periments .also. This medium is prepar- 
ed by dissolving M grams per ml. of 
saline and autoclaving immediately alter 
preparation to avoid any bacterial 
growth. After storage in 7% gelatin, the 
rate of iinpbntation of rabbit eggs 


was 53% after 7 days and gradually de- 
clined until it reached 3% after 14 days; 
the addition of antibiotics did not pro- 
long survival time (Hafez, I96Ic, 1962b). 
The addition of 7% gelatin to the sto- 
rage medium is recommended. 

A a>ncentration of 0.02 per cent strep- 
tomycin in a culture medium containing 
scrum prevents bacterial growtlt even 
when manipulations are carried out un- 
der antiseptic conditions. The clea- 
v'age of rabbit eggs is not affected by 
penicillin at concentrations up to 10 per 
cent, whereas streptomycin at concentra- 
tions greater than 1 per cent inhibits, 
but less tlian 1 per cent has no effect. 
Aceto-sulphaminc and sulfamerazine 
also somewhat inliibit cleavage (Kurosaki 
et al, 1954). 

The survival of eggs Ls not affected 
when they arc stored at low tempera- 
tures in concentrations of 7.5 mg. of 
streptomycin, 4 mg. Chloromycetin, 6.5 
ing. paromomycin. 23.9 mg. of penicillin 
per ml. of liquid medium. At higher 
concentrations, the number of sundvors 
is either partially or completely abollsh- 
Eggsijnival is neither prolonged in 
liquid media in the presence of antibio- 
tics in half letlial doses, nor in the pres- 
ence of lesser doses, in gelled media 
(Hafez, 19G2b). Evidence concerning 
the effects of storage in physiological 
levels of antibiotics on subsequent em- 
bryonic surv’ival are not available. 

Storage Containers 

Four ml. glass tubes with an S mm. dia- 
meter inside are used. Gelatin, saline 
and scrum arc measured with sterile 
syringes and transfenred to the tubes. 
When the final volume of storage me- 
dium in the tube is readied, the medium 
is then thoroughly mixed, with a glass 
pjpciic fitted with a rubber bulb. Care 
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is taken to avoid the formation of air 
bubbles. Filling the tubes with water 
will prevent loss from the storage me- 
dium by evaporation and condensation. 
Ten to one hundred eggs can be stored 
in one tube. 

Storage Temperature 

Several investigations have been urn 
dertaken to study the effect ^ 

rage on mammalian tissues The tcm^ 
perature below which the cell 
of rat diaphragm musde is * 

maintain its cellular mnic componen^ is 
15 to 17”C (Taylor, lf6) When 
mammalian eggs are 
they do not undergo further cleavage. 
ThL, the 2-day rabbit egg, 
is synchronized with recipients which 

werl injected with LH two days before 

egg transfer. 

The optimal te".pe«‘nre for stom^ 

1963). Twucelled mbb.t 
in rabbit serum at ^ 

96 to 120 hours. ‘ ,,S hours 

arc viable for only *.1, 

{Chang, 1918b). 

Storage Period 

The period which “"nJ with- 

cd wiUiout losing l« j’^rics with 

out causing a harudul ed^^j^,^ 

lm:L!LT;J'^nch eggs didcr its- 
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most other species in that they become 
covered with a mucin coat during trans- 
portation in the oviduct. Although evi- 
dence is lacking, this layer may protect 
the egg during manipulation and sto- 
rage in vitro. If so, it may be possible 
to increase the resistance of non-coated 
eggs of other species by storing them in 
oviducts of rabbits for one day before 
in vitro storage. 

Eccs of other species that have been 
storS include; four to twclvecelled 
CMS of sheep for 48 hours in heat-treat- 
ed sheep serum with added streplomy- 
cin developed to icrm (Buttle and Hoi 
coci, 1964): sheep eggs m autologo 
serum, viable for periods mngmg from 
five hours (Hancock and Hooell. 1961) 
to a few days (Averill and Ramson, 

1959 ) The percentage of eggs that sur- 

lived storage at lO’C was 18 for eggs 

stored for 5 days and 63 for egJ..orcd 

for 3 days (Kardymomicz et at. IJOU) 
Unfcttiliz'cd mouse eggs sursise upto 

3Thours in a modified ^cke ssotom 

cinuining and up m f. 

(Sherman and Ltn, IJ ) lOjOy 

Lours at 0-C (Shernutn and Un. 

Storage of 

Tract of ituother Sp«l« 
imo the “'aduc 

species, and a ,uhw<loenl lianv 

,„v be lecoseied tor 


fer lo an app-P-‘-Xc .n:g mr 
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duct or uterus {Chang, 1966). Follow- 
ing transfer to the genital tract of the 
rabbit, trvo-celled sheep eggs can survive 
for at least 5 days and develop up to the 
early blastocyst stage {Averill et al, 
1955). The surviral rate of such eggs in 
the rabbit is better than those stored in 
vitro 3 days at 7.0“C {Averill and Row- 
son, 1959). Such an “incubator" offers 
ample opportunity for successful long 
distance transportation of sheep eggs 
{Adams et al, 1961; Hunter et al, 1962). 

TECHNIQtJES OF EGG 
TRANSPLANTATION 

1. Selection of Eggs 

The eggs should be examined micros- 
copically before transfer to an appro- 
priate recipient. The reproductive 
cycle of the recipient should correspond 
to the stage of development of the eggs. 

The storage of rabbit eggs at 0®C 
causes swelling of cells and darkening or 
roughness of cell membrane, but results 
in no great deterioration of the zona 
pellucida. At lO’C prolonged storage 
may cause coarse granulation, loss of 
spheroid shape, lack of distinct blasto- 
mercs, and marked indentation in Uic 
cell mass of the egg. These changes do 
not necessarily indicate death. 

Unfertilized eggs could be stored for 
limited periods without loss of fenUiza- 
bility. Shrinkage of the cytoplasm with- 
in tlic zona pellucida due to exposure to 
glycerol did not appear to affect fer- 
tilizability {Lin et al, 1957). 

The developmental stage of the eggs 
seems to have an effect on their ability 
to widistand storage. With rabbit eggs 
collected 25, 72, and 96 hr. p.c., the 
younger embryos survived storage best, 
namely I'vo to four-celled eggs compared 
to 3 to 32-ccllcd embryos. 


Z. Selection and Preparation of 
Recipients 

Healthy recipients with known ferti- 
lity should be used. The stage of deve- 
lopment of the transferred eggs should 
be synchronous with the reproductive 
stage of the recipients. Oviductal eggs 
should be transferred to the oviduct. 
Eggs recovered from the uteri of donors 
should be transferred to the uteri of re- 
cipients. A degi'ee of variation from 
exact synchronization of ± 2 days can be 
tolerated in cattle {Rowson et al, 1969). 
Several methods arc used to control the 
time of esirus in. donors and recipients; 
e.g., oral administration 180 mg. "MAP 
for 18 days in cattle {Zirnbelmati, 1963); 
daily feeding GO mg. of MAP in sheep 
{Dziuk ct at, 1964); or daily oral admini- 
stration of 125 mg. of methalliburc in 
swine (Groves, 1967). Two days before 
the transfer of 2-day-old eggs, tlie reci- 
pient rabbits are injected intravenously 
with 15 I U of HCG. The injection of 
HCG mimics copulation in the rabbit 
by inducing ovulation. 

3. Technique of Egg Transplantation 

Surgicil and non-surgical methods 
have been used to transfer the eggs to 
the uterus. 

Surgical methods: The site of laparo- 
tomy for egg transfer varies tvlth the 
species: flank or midventral for cattle 
{Avery ct al, 1962b), midventral for 
sheep and swine (Hancock and Hovell, 
1961a, b; Dziuk et al, 1964; Woody and 
Ulberg, 1964; Smidt et al, 1965; Averill 
and Rowson, 1958); flank in tlic rabbit 
(Hafez, 1970). Tlie eggs to be transferred 
arc drawn np into a fire polished pipette 
with a minimal volume of medium. The 
pipette is directed into tlic oviduct 
through the fimbriae, or a very small 
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puncture u’ound in tlic uterine horn 
(Fig. IG8). ^Vhcn the pipette is in the 
lumen the eggs and fluid are expelled. 
The sutgical mctliods will be refined in 
the future to increase their usefulness in 
research and possibly genetic improve- 
ment. 

Nofi-sufgiciil methods: Rabbit eggs 
tvere transferred througli the peritoneum 
and without surgery but the rate of suc- 
cess tvas low. Several attempts were 
made to transfer bovine eggs without 
surgery, after insufflation of the uterus 
with CO,, Only a few successful cases 
were. reported {Sugie, 1965; Roxuson and 
Moore, 1966b; Rowson et al, 1969). 
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ferttlity in females 

A study of available literature reveals 
that there is a lack of concensus regard 
mg the exact meaning of the ord ferti 
lity and a corresponding unanimity for 
a measure of its estimation 

Tertility may be defined as the 
ability of an animal to reach sexual 
maturity m good time and thereafter 
be capable of breeding regularly and 
produang viable young ones common 
ly expected of that species under the 
given arcumstances 

The factors which have to be taken 
into account for evaluating the herd fer 
tility are enumerated briefly as follows 

L Puberty and maturity 

The age at which the female initiates 
her reproductive acuvities the interval 
between the first observed oestrus and 
the first concepuon and age at first calv 
mg which IS a valid indication of capa 
hility of normal reproduction are some 
of the important measures for evaluation 
of fertility The reasons for a de 
lay m the first oestrus and first con 
ception whether due to unovular heats 
or heats missed heats being too short or 
iveak or due to repeat breeding arc addi 
tional considerations 

2 Ocstrous cycle and oestrual 
behaviour 

Manifestation of oestrus rcgulaiity of 
cycles and its vinous phases haie a con 
sidcrable bearing on fertility For opti 
mum fertility heats have to be detected 
m good time and service or artificial in 
semination has to be synchronised in re 
lation to the time of ovulation Repeat 
breeding and absence of oestrus without 
conception having occurred vvhich may 
be either due to the zygote loss (early 


embryonic death) or very short or weak 
or silent heats, also deserve consideration 
in evaluating fertility 

3 Conception rate 

The conception rate measures fertility 
of both the male and female together 
However this measure of fertility tends 
to be biased, though without doubt it is 
least liable to be modified by conscious 
or unconsaous attempts on the part of 
the breeders to modify Tor estimation 
of conception rate only those a iimals 
that could attain puberty and sexual 
maturity would be considered Even 
dosed herds are in a constant stale of 
flux, since adult females are continuous 
ly being culled as replacements fiora the 
fanubred stock becomes available In 
the usual mode of reporting no account 
IS taken of the cows diat had repeated 
often and culled due to that reason in 
estimating conception rates Again such 
of the growing stock as was culled be 
fore the attainment of puberty and ma 
tuniy IS also excluded from considera 
tion for estimating the herd fertility 
Under these conditions equal opportu 
nity IS not available to each individual 
since animals with a good pedigree or 
individual performance may be given 
more leeway while the mediocre ones 
may be culled at the first opportunity 
available 

4 Csivlng lotervals 

Calving interval is supposed to be a 
good indication of the reproductive effi 
ciency but it also has a similar tendency 
to be biased Initially this estimate 
would include only such females that 
have completed at least two normal 
parturitions Consequently all the fe 
males that were culled for some reason 
or the other before completing two par 
tuntions are automatically excluded 
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from tins cousidcraiion. Calving inter- 
vals liavc a tendency to be longer in 
early age and to decline in adulthood. 
They may also be influenced by the sea- 
son of parturition especially in species 
like sliccp, buffaloes and horses whicli 
have a more restricted breeding season. 
Deliberate attempts at extending the 
calving inter\’al of high producing cows 
and buffaloes to prolong the lactation 
period or to obtain their peak yields 
during the periods of scarcity of milk 
may not be uncommon. A similar situa- 
tion exists in case of race horses Avhere 
all the foals born are arbitrarily stated 
to complete one year of life on Jst of 
January every year. Attempts are there- 
fore made to synchronise foalings in re- 
lation to this practice. Such attempts 
tend to cloud the issue since it goes very 
difficult to find out which of the animals 
recorded longer intervals as a result of 
above considerations and which did so 
as a result of breeding inefficiency or 
subfertility. 

5. Breeding efficiency 

Several attempts have been made to 
evolve a single measure of fertility espe- 
cially in cattle. Wilcox ct al (1957) 
proposed comparison of the actual sum 
total of calving inten-als observed with 
the optimum of 365 days. Dohy (I960) 
proposed to tag together both the age at 
first calving and the sum total of calv- 
ing inter\’als. Tomar (1965) proposed a 
similar index in which the actual age at 
first calving and the calving inten'aJs 
obser\’cd arc compared with the opti- 
mum age at first calving of 1020 days 
and the optimum calving interval of 365 
days. The first index suffers because it 
docs not discriminate between the heifers 
having late maturity and those that ma- 
ture early. E\eu the latter indices are 
liable to be biased due to the number of 


records under consideration (Tatke and 
Sane, 1970a). 

fi. Embryonic mortality, abortions, still- 
births, mummified foetuses, pro- 
longed gestation^ dystokla etc. 

From a review of work of Laing (19-19), 
Stewart (1950) and Hammond (1953) 
focused attention on the loss of zygotes 
from the time of fertilization to tlie ac- 
tual birth of viable calves. Laing (19-19) 
did not feel that evidence available was 
a proof for hereditary predisposition. 
Howel (1959) reported that early em- 
bryonic mortality is a major source of 
apparent female infertility. 

In the normal mode of reporting on 
herd fertility, the above conditions arc 
not usually given due consideration 
(Bearden el ol, 1956). Abortions and 
stillbirths may be due to infective or 
nutritional factors. However, at least a 
portion of these and also mummified 
foetuses occurring in some of die herds 
have been shown to be due to genetic 
facion. Cases of dystokia occurring in 
different species of animals arc normally 
attributed to maternal, foetal or a com- 
bination of both and also due to man- 
agcniental. nutritional and disease fac- 
tors. Houc\er. there is rexson to believe 
that at least a fraction of dvstokia cases 
arc directly or indirectl) of genetic 
origin. Prolonged gestation svhctiicr 
accompanying dystokia or not is usually 
of a hereditary mature. 

In many of the estimates of fertility, 
only normal viable births are accounted 
for, and no special consideration is given 
to the above conditions. For example, 
where mention is mode of litter size, 
number of )oung ones bora per 100 
females maui or calving intmali. it Is 
commonly understood that reference has 
been nude to’ normal viable joungones 


r 
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■xnd the iiucival is beusecn successive 
noinnl panuriiions Thus speaal 
nileinpls are required to be made to 
study hereditary influences 

The \aiious complications cited above 
hamper a proper estimation of the role 
of hereditary factors m the expression of 
fcrtilif^ In general em ironmental fac 
tors aie supposed to be more important 
than the genetic ones This might be 
due to biases introduced in estimating 
fertility as discussed earlier Several of 
die investigations reported subsequently 
do reveal that genetic factors may be 
quite iinpoitant but again the extent 
of reliance placed on such findings is 
questionable Further if the studies aic 
based onl> on a limited data or limited 
aspects of fertility the value of such find 
mgs become even mote questionable 

All the above discussion is merely in 
tended to point out the difficulties in 
discussing liie genetic factors involved in 
control of fertility and reduced fertility 

INHERITANCE OF PUBERTY AND 
MATURITY 

Puberty is not a simple function of 
age size or weight acting indcpendanlly 
but raihci a stage when an interaction 
bctvvccn these ilircc satisfies a pituitary 
threshold beyond which sexual activity 
IS initiated (\eates 196^) This clearly 
means that puberty is a function of post 
intal and prepubertal growth and 
neither age of the animal nor its size or 
weight alone arc an indication of onset 
of puberty The age of puberty and its 
consequences after successful breeding 
and the age at first calving aic therefore 
under gcnctical control as also the 
growth rate of the offspring Hansel 
{1959b) fcU that age at first oestrus m 
cattle IS markedly influenced by breed 
uid level of nutrition Van lUnsberg 


(1957) stated that individuality vvitlnn 
breeds is also important and further add 
cd that dairy heifers reach pubeity eai 
lici than those of beef breeds Schmaltz 
(1921) and Hammond (1927) pointed 
out breed diffeiences in age at first 
oestrus in cattle Joubert (1954) provid 
ed additional proof from his studies on 
Jersey Fiiesiaii Africander and Short 
horn cattle The Shorthorns and Jer 
seys matured earlier than Friesians and 
Africanders which matured very late 

The age at first oestrus observed at 
Honda Agricultural Experiment Station 
(1954) in four different breeds was Red 
Poll J81 days Herefords — 388 days 
Brangus — 439 days and Brahman — 
155 days McDowell e/ al (1959) also 
showed from results of a crossbreeding 
cxpeiiment of cattle that increasing Red 
Sindhi inheritance appeared to delay 
puberty This could well be attributed 
to natural selection and to adverse en 
vironmcntal conditions obtained in iro 
pics Ecklcs (1935) sliowcd that restrict 
cd nutrition of heifers is responsible for 
a delay m onset of puberty Similar 
findings have been reported in Holsteins 
(EcUes 1956, Reid 1953, Sorensen et 
al, 1959) and Swedish Red and White 
hcifcis (Hanson 1956) Crichton et al 
(1959) studied nutritional effects on age 
at puberty in dairy heifers and conclud 
cd lint though tlic various treatments 
resulted in puberty at different ages the 
stage of physical development was simi 
lar m all age groups Dale et al (1958) 
jcportcd that Brahman heifers raised at 
80®F with 50% to 70% relative Juimi 
day readied puberty later than those 
raised at 50®F 

Taiidon (1951) on the basis of his stu 
dies on Indian and crossbred dairy cattle 
rcpoitcd that early untunty is dominant 
over late maturity Jodilc and Palcskc 
(1963) reported delayed puberty in Grey 
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Hounds which from subsequent dam X 
son matings was found to ha\c a simple 
recessive mode of inheritance. The bit- 
ches witicli matured late liad a better 
racing pcrhnmncc. 

Menge ct al (I960) reported signift- 
cant differences in age at puberty of 
Holstein licifcrs in different sire lines. 
Ponkslic (1969) reported differences in 
13 Gir cow families in respect of age at 
first ‘heat (733 to 1113 days), age at 
first conception (892.25 to 1235.75 days) 
and age at first calving (1230.78 to 
1599.00 days). However these differ- 
ences were not found significant. 

Compere (1964) found that Sahttval 
X Ankolc heifen in Africa reached 
sexual maturity at 29.5 months as com- 
pared to 35.4 months for their Ankole 
halfsisters. ^Viltbank ct al (1966) re- 
ported from their studies on Hereford, 
Angus and Shorthorn purebreds and 
their various crosses that heterotic effects 
were important in all crosses in respect 
of age at puberty but were maximum in 
Hereford X Shorthorn crosses. Onislii 
(1954) reported that sc.xunl maturity (age 
at first e^) had a fairly low hcretability 
(0.9 in 1949, 0.023 in 1951) in a flock of 
Single combed IVhite Leghorn birds 
consisting of several irifared strains and 
some crosses between the strains. In- 
breeding increased the age but not the 
variability, while crossbreeding decreas- 
ed both. A tendency towards pairoclin- 
ous inheritance of sexual maturity be- 
tween early and late maturing birds sug- 
gested that scx-linkcd genes might be 
involv cd. 

Varley and Touchberr)' (1 96 l)reponcd 
consistent but non-significant improve- 
ment in age at first calring in S6 first 
generation crossbred dairy' heifers. This 
was thought to indicate iliat the trait is 
largely under the influence of additive 


gene actions. From studies on Holstein 
Freisian X Sahitval crosses in India, 
Naidu and Desai (1965) found that in 
North India, the optimum level of Hol- 
stein Friesian blood level to induce early 
maturity was 3/8 to 5/8 compared to 
3/8 to 1/2 in South India. Crosses be- 
yond these levels suffer in growth and 
maturity which shows that inherited fac- 
tors as well as adaptability to local con- 
ditions influence the age at first calving. 

Burkule (1969) reported significant 
differences in the age at first calving of 
daughters of three Gir bulls. Tatkc 
and Sane (1970a) reported significant 
differences in age at first heat and age 
at first calving of daughters of 14 Khillar 
bulls. Both the genetic and the plicno- 
typic correlations between the age at 
first heat and at first calving were posi- 
tive, high and significant. 

Weights at different stages in the pre- 
pubertal growtJi period are usually ac- 
countable to genetic influence (Naidu 
and Desai (J965) in crossbred cattle and 
Tomar and Desai (1965) in buffaloes). 
Tomar and Desai (1965) reported in buf- 
faloes that weight at birth. 6 months. J 
year anrl 2 years were neg:«ively geneti- 
cally conclatcd with age at first calving 
and further that the weights at 6 
months. I year and 2 years showed posi 
live genetic correlation with weight at 
first calving. This obviously means that 
selection for early maturity can be at- 
tempted on the basis of heavier weights 
at 6 months. 1 year and 2 years and 
sires also could be selected on the basis 
of these traits in their collateral relatives 
and progeny. Singh (1966) stressed 
iliat lower age at first calving at opti- 
mum body weight needs to be 
considered since these animals can also 
be predicted to have higher lifetime 
breeding cificiency. 
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Table 71 

HERITABILITY ESTIMATES OF DIFFERENT REPRODUCTIVE TRAITS 


1 Age at first Beat 
HcrUabiluy ± S E 

Breed 

Species 

Workers 

0 075 

Hariana 

Cattle 

Choudhury et al (1965) 

0 91 ± 0 665 

Khillar 

Cattle 

Tatke and Sane (1970a) 

2 Age at First Egg 

0 17 + 0 24 

White 

Leghorn 

Poultry 

Husam and Singh (1964) 

0 15 

Wlnte 

Leghorn 

Poultry 

Kumar and Kapii (1967) 

0 09 and 0 023 

White 

Leghorn 

Poultry 

Onishi (1954) 

3 Weight 'll First Egg 
052 ± 032 

White 

Leghorn 

Poultry 

Husam and Smgh (J964) 

0 72 

White 

Leghorn 

Poultry 

Kumar and Kapri (1967) 

4 Age at Titst Fertile Heat 



0 386 

Hariana 

Cattle 

Choudhury ct al (1965) 

0536 ± 0 352 

Ankole 

Cattle 

Compere (1965) 

0 27 ± 0 12 

Murrah 

Buffalo 

Smgh and Dutt (1964) 

5 Age at First Calving 



0 16 ± 0 29 

(Bangalore) 
Red Stndin 

CalUc 

Amble and Jam (1966) 

0 30 + 0 16 

Red Sindhi 

Cattle 

Sionakcr (1953) 

—0 09 ± 0 17 (Hosur) 

Red Sindhi 

Cattle 

Amble and Jain (1966) 

0 70 

Tharparkar 

Cattle 

Sunderesan (1963) 

0 66 + 021 

Kankrej 

Cattle 

Amble and Jam (1966) 

0 5043 ± 0 0198 

Sahnval 

Cittle 

Baii-a and Desai (1961) 

— 1 24 ± 058 

Gir 

Cattle 

Amble and Jain (1966) 

0 1976 ± 0 088 

Gir 

Cattle 

Mangurkar (1967) 

0 561 + 0 376 

Gir 

Cattle 

Shukla (1965) 

0 8511 + 0017 

Gir 

Cattle 

Burkule (1969) 
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Puberty hi sows is controlled by gene- 
tic, nutritional and seasonal influences 
as -well as interactions bet^veen factors. 
Phillips and Zeller (1943) found that the 
mean age at puberty for the small and 
large type Poland China gilts was 208 
and 199 days respectively. Burger 
(1952) found no difference between 
Large Black, 219.2 days and Large 
White, 216.8 days and thought that 
genetic differences between families 
contribute more variability than breeds 
since litter mates often show first oestrus 
either on the same day or within a 
period of few days. 

Kascenko and Porccnajaev (1964) re- 
ported in Large White breed of pigs, 
that inbreds had slower rate of growth 
and consequently matured late. 

In short, the available ^\’ork review- 
ed here makes it quite clear chat early 
puberty and maturity in the different 
species of farm animals have a dose 
bearing on the weight at these two 
stages. The positive and significant 
high correlation between age at first 
heat and first calving indicates Urat se- 
lection applied for the earlier expressed 
trait will also be helpful in the genetic 
improvement of the trait expressed later. 
It has also been shown that selection can 
be based on the earlier iveights i.c. at 6 
months, 1 year and 2 years as these have 
a positive genetic correlation with 
weight at first calving and a negative 
genetic correlation with age at first calv- 
ing. However this ts'ould be possible 
only if accurate pedigree records and re- 
cords of weights are maintained. From 
the work reported so far, it can be in- 
ferred that in animals wiili good ferti- 
lity, the interval between puberty and 
sexual maturity is short. 


INHERITED ANATOJttlCAL AND 
PHYSIOLOGICAL DEFECTS 
LEADING TO DISTURBANCES IN 
FERTILITY DURING PRE AND 
POST-PUBERTAL LIFE 

A trained clinician can help a great 
deal in exposing cases of developmental 
abnormalities which are likely to reduce 
fertility. This is especially true in large 
animals due to the ease with triiich the 
entire genital tract can thoroughly be 
palpated during rectal examination. A 
knowledge of such of the defects as are 
known to have a hereditary basis and 
availability of reliable and complete 
pedigree records will go a long way in 
timely detection and elimination of sus- 
pect carriers and prevent their spread. 

The inherited abnormalities involving 
the genital tract include the following (1) 
Gonadal hypoplasia, (2) ^Vhitc heifers 
disease,* (3) Freemartins, (4) Hermaphro- 
ditism and (5) Cystic ovarian degenera- 
tion. These probably have a genetic 
origin and are occasionally encountered. 

GENETICAL CONTROL OF 
OESTRUS, OESTROUS CYCLE AND 
OESTBUAL BEHAVIOUR 
The variations in oestrous cycle lengtli 
and the hereditary influences condition- 
ing them may not be of great economic 
importance unless of course they arc 
gross. However they may be of practi- 
cal importance especially in Artificial 
Insemination work. Expression of 
oestrus i.c. intensity of perceptible phy- 
sical, physiological and psychical symp- 
toms of heat are however of great prac- 
tical and economic importance since 
complete failure to detect heat or its de- 
layed detection means delayed breediug 
by one oestrous cycle and a correspond- 
ing increase in the length of the calviiig 
interval. The interv'al between the first 
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{>osi{>aruuu hc.ii and conception often 
includes long iiucnnls whicli can best 
be described as double cycles (35 to 15 
dap), ticbic c)clc (35 to (55 days) and 
so on. A portion of this type of eases 
may no doubt be due to /jgotc or cm- 
br)(>nic losses due to ijifeclious factois 
but .1 sizable portion can only be <hic to 
short, weak, silent, and unovuK'ir or 
missed heals and due to immiinologicnl 
factors. When investigating genetic 
control of oestrus ami .illicd phenomena, 
these aspects need special investigations. 

Breeding Season 

Sexual activity is restricted to particu- 
lar seasons in wild animals and domesti- 
cation tends to lengthen the season so 
that some species and even breeds of the 
same species may be motiocstrus and 
with domestication ilicy tend to be sea- 
sonally polyocstrus and ultimately poly- 
oestrus. There is reason to believe that 
this might be due to hereditary control. 
The control mechanism appears to be 
acting through the eyes on the pituitaiy 
and as some recent work appears to show 
via the pineal gland. Species have been 
classified as either long d.ay breeders i.c. 
the reproductive activity is stimulated by 
increasing d.ay light hours while the 
others designated as short day breeders 
tend to initiate the reproductive activity 
as the days shorten. Even in a given spe- 
cies like sheep, breeds differ in the 
length of breeding season. Breeds of 
sheep like Dorset horn tend to have a 
short breeding season extending over 
one or two cycles only, ivhereas others 
like Merino have much longer 
breeding season and proportiona- 
tely a very short anoestrus season. 
Selection carried out in Santa Gertrudis 
breed shows that it is possible to breed 
for a restricted season. Environmental 
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factors like jncscncc of ram with the 
(lock or its first introduction after a 
withdrawal at the end of the last breed- 
ing season and availability of fresh 
growing grass after the first summer 
showers hastens the onset of breeding 
season anti may delay it under adverse 
conditions. Tiic residual differences be- 
tivcen the different breeds can be lar- 
gely due to genetic [actors, 

De Baca ct at (1954) reported that 
during 1951 and 1952 the average date 
of first heat in the breeding season in 
tliffcrciu breeds was Rampshires — 6tli 
August, Romneys — 21st August and 
Southdowns — 6ih September. No breed 
differences irere observed in the first 
crosses of Hampshire, Border Leicester, 
Romney and Cheviot rams used on Lin- 
coln X Rambouillet e^v'es but when tlie 
Fi ewes were backcrossed to rams of 
their sire’s breeds, the onset of oestrus 
was influenced by breed. These results 
indicate genetic differences in onset of 
breeding season. 

Scott ct at (1959) studied reciprocal 
crosses between Basenji and Cocker 
Spaniels. The former exhibit only one 
cycle a year and the latter breed .at any 
time in the year but approxim.ately at 
six months intervals. The F, progeny 
showed a high degree of variability in 
occurrence of oestrus. Initially t%vo 
types of inter\’als were observed, a long 
one of 9 to II months and a short one 
of 2 to 3 months. Interval of other 
lengths were also observed though none 
of die crosses exhibited two long inter- 
vals consecutively as in Basenji dogs. 

The F, studs were then backcrossed to 
purebred dams and also interbred with 
crossbred sisters. In the back cross to 
Basenji, 9 out of 19 bitches showed 
Basenji type of tyde as did 3 out of 32 
in the generation obtained by inter- 
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breeding This would seem to indicate 
that the Basenji type of cycle is deter 
nuned by a single recessive gene but a 
multifactorial hypothesis cannot be 
over ruled 

Jochle and Paleske (1963) reported 
delayed puberty and long (upto 9 to 12 
months) intervals betivcen oestrous 
periods in a group o£ Greyhound bit 
ches About half the bitches had a 
much better racing performance than 
those maturing at the normal age and 
came on heat every six montlis It was 
found from Dam x Sire matings that 
both the males and females are carriers 
for this defect inherited as a simple 
recessive 

Inter oestnial length 

Chapman and Casida (1937) studied 
the causes of vanation in the length of 
oestrous cycles When all cycles were 

considered the individual tendenaes 

^vere masked Hoivever ivhen only 

cycles between 17 to 24 days tsere taken 
into account each animal had a definite 
individuality in length and 41% of the 
variance was between individuals 

Roberts (1959) concluded that indivi 
duality of coivs and heifers was 
the principal cause of variation in the 
length of oestrous cycles Olds and 
Seath (1950 and 1954) found that in 
The Kentuky Agricultural Experiment 
Station herd between coi\s variation was 
significantly more than ivithm cow varia 
lion and this tendency was enhanced 
when only cycles between 17 to 27 days 
were considered Hammond (1927) des- 
cribed marked individual differences m 
the length of oestrus in cows Anderson 
(19-11) recorded breed differences from 
his studies on East African Zebu and 
grade cows m Kenya Asdcll (1952) re- 
ported in Bclts\illc herd estimate of re 


pcatability of 0 18 Bhasm (1969) re 
ported m Hariana cows a repeatability 
estimate of 0 2034 + 0 1 643 Ponkshe 
(1969) reported highly significant differ 
ences in the length of oestrous cycle of 
13 Gir cowr families 

Anderson (1944) described breed dif 
ferences m the length of oestrous cydes 
Brackcl et al (1952) reported tliat Broivn 
Swiss coivs at Ohio ha\c shorter cycles 
than other breeds 

The length of oestrous cycle is also 
under considerable influence of t^on 
genetic factors such as age (young am 
inals tend to have shorter cycles than 
adults) and season However the mdivi 
duality of animals has to be kept m 
mind 

Phases of oestrous cycle 

Not much information is a\ailabU re 
gardmg the genetic control of the dun 
tion of oestrus and other phases of o^str 
ous cycles m farm stock This may 
have considerable importance since 
short duration of oestrus specially when 
heats commence at odd hours may be a 
contributing factor m proibngmg' fiVc m 
terval between the first postpartum or 
pubertal heat and conception and hcncc 
deserves greater attention 

Willemse and Boender (1966) report 
cd in I^rge IVJute gilts that oestrus m 
swine can be divided into tliree periods 
(a) a period during which only the boar 
can evoke tlie standing reflex (b) a 
period during v\hich the stand 
mg reflex can be evoked by the 
msemmator by pressure on tlie 
back and sides of the sow And 
(c) a second period similar to die first 
Though individuals differed in the ac 
lual duration of oestrus dicy tended to 
show a constant ratio of 1 4 1 between 
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these three periods. Variations between 
groups of sisters were greater tlian those 
within groups of sisters and variations 
within individuals •were smaller than 
tliose bettveen individuals 147 of 157 
gilts e.Yamined confirmed to this pattern, 
the remaining 10 gilts did not stand for 
the inseminator. T;vq of these had 
cystic ovaries and 8 attained puberty 
after 270 days of age. Three of these 
gilts were two full sisters and a half- 
sister, sired by one boar. 

With such evidence in favour of gene- 
tic control of the various phases of 
oestrous cycle, it is particularly 
essential to study the genetics of 
short oestrus periods since they pose a 
problem even ■when detected as regards 
the synchronisation of service in relation 
to the time of ovulation which is com- 
monly related to tiie end of oestrous in 
cattle and buffaloes. 

Intensity of heat 

Rottenstein (1958) studied 2343 
oestrous periods of 724 primiparous 
heifers sired by 38 bulls of three breeds 
in a progeny testing station in Denmark. 
The strength of oestrous was expressed 
on a scale ranging from 1 (doubtful) to -t 
(stronger than normal). Tlie average 
values for each of the 38 daughter 
groups varied from 1.82 to 3.00 and dif- 
ferences between different daughter 
groups tvere significant. Jersey heifers 
had au average value of 269 compared to 
2.48 and 2.50 for the Danish Fricsians 
and Red Danish heifers, and this differ- 
ence was significant. Postoesirual 
bleeding was obsersed in 27‘,o oatwui 
periods and the differences in incidence 
between differem daughter groups sscie 
significant. 

Lagerlof (1951) found tliai ex- 
pression of heats is a problem in certain 

47 


breeds of cattle. Simmenthelar cattle in 
Switzerland, Telemark cattle in Finland 
and Swedish Highland cattle as a rule 
have intense and pronounced heats de- 
tectable even under adverse conditions. 
In Swedisli Red and White cows on the 
other hand, the expression of heat is so 
w'eak that detection of heats is very dif- 
ficult especially during winter ivhcn all 
the cows are stalled. It was also felt 
that the greatest problem facing the 
Swedish A.I. Association was that of 
ivcak heats. In an analysis of data of 
2,30,000 cows, the percentage of 
diagnosed pregnancies in cows ex- 
hibiting pronounced heat was 57%, 
indistinct cases 45% and very indistinct 
heats 26%. Lagerlof (1951) staled that 
occurrence of weak heats was more com- 
mon in Swedish Red and ^Vh^tc breed 
than in Sw’cdish polled cattle and in the 
former the incidence was higher in win- 
ter. Drackel ct al (1032) recorded less 
intense heats in Brown Swiss cows ac 
Ohio as compared to the other breeds. 
Donald and Anderson (1033) stated that 
red. roan and white cows Iia\e less in- 
tense heats than black cows. Grimm 
(1951) concluded iliat follicular atresia 
might be inherited. Rottenstein ami 
Touchberry (1957) analysed the data 
of Danish progeny stations and found 
that repeatability of cxpreision of heat 
was 0.29 and heritabiliiy 0 21. Heifers 
conceiving at first insemination had 
more distinct svniptoius of heat ilian 
tJjosc requiring tuo insemiiutioni and 
tho:»c requiring three jmcmiiuiiorii hoil 
even i^cakcr heats, buch uudict give a 
clear indicitiun ifut mten^its of hrati 
i> Ji Icjii patiijll) hcriuble. 

(I'jcii) ituilscd '5«T 

of nine sires arul fouini tkit i/S dai-^hier* 
of one bull lu-l L-iti- 

lily uliidi *.*a» a.>trilxd u> tr.eir 
tng slight or ma ligo ei 
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^sal ct al (I96J) studied 3076 ovulitioiis 
o£ 728 Holstein cows and leportcd 'in 
inadence o£ 23 7% quiet oiuHtions 
Both sire lines and season had significant 
influence on frequency of quiet oauH 
tions A negative and significant concla 
tion vs as found between their occurrence 
in heifeis at 12 months of age and intei 
\al since calving Kumar (1968) from his 
studies on Hariana cows rcpoited signi 
ficant differences between cows m length 
of the insemination period (postpaitum 
interval to conception minus post 
partum interval to fiist heat) This in 
terval may be increased either as a re 
suit of short heats that missed deicction 
or weak or silent heats in addition to the 
other well known factors like early em 
bryonic deaths due to genetic or infcc 
tious causes The number of heats miss 
cd (difference between heats detected 
during the insemination pci tod and 
double or treble cycles etc) was maxi 
mum m heifers (8 29) and was lowest 
after the fifth calving (0 74) These dif 
ferences were significant between cows 
when the pubertal heats were taken into 
account but not between subsequent 
calvings Tile heiitability for this uait 
was 0 22 + 0 23 This may mean that 
the tendency for shoit heats or weak and 
silent heats is at least paitly mliercm 
Odegard (1965) reported that heritabi 
lily for intensity of oestrus was 0 05 in 
cows 

Abnormalities of ova 

The bulk of the investigations on the 
gamciic abnornuhtics are confined to 
sperms since they irc avail iblc for cvi 
minatioii m large number and with 
ease The collccuon of ov i it the pro 
per tunc is more complicated md m uni 
parous animals only one ovum may be 
available per animal every three weeks 


or so ind even m a prolific species like 
swine not more than a couple of dorens 

Amongst attempts made to identify 
and classify abnormalities of ova follow 
ing have been mentioned (a) irregularly 
shaped ova (b) ghost ova (with empty 
zona pcllucida) with oi without ruptine 
of zona pellucida (c) ova with ruptured 
vitcllus shrunken vitellus or cytoplas 
mic fragmentation and (d) ova showing 
11 regularities or incomplete cleavage in 
different species of animals viz cows 
(Winters et al, 1942 Kidder £t al, 1954 
Pitkjanen and Ivankov 1956) sheep 
(Dutt 1954 Dutt rt al, 1959 Hulet et 
al, 1956 Avenll 1955 1958) and pigs 
(Squires et al, 1952) Hart (1956) con 
sidered tint the ewe rather tlian the ram 
may be the cause of infertility in sheep 
from his studies on 866 leproductive 
organs of Comcdale type of ewes over a 
six year period More than a tliousand 
ova were collected The normal ova 
were classified m three basic types each 
Similarly the abnormal ova were classi 
fied as (a) ova showing involution (b) 
ova showing vacuolation and (c) unclassi 
fiablc ova These abnonualities of ova 
are responsible foi lepioduciivc losses 
for a period of S to 11 days ovulation 
le until pi imary implantation During 
the 1955 breeding season of ilic 220 ova 
recovered from 252 ewes 17 3% were ab 
normal Involution was responsible for 
63 2% of abnormal ova pioduced and 
was seen to effect only single celled eggs 
thus prevented fertilization Vacuola 
tion can prevent fertilization or destioy 
the fertilized egg before implantation 

The morphologic il ilinornnliiics of 
ov 1 arc iliflicult to interprctc Avcnll 
(1938) reported th it none of the six ova 
classified abnonnal could develop after 
transfer In contrast Hancock and 
Hovcll (1961) found that nine abnonnal 
sheep ova developed after transfer 
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Pitkjancn (1958) mentioned that iheep 
ova look much less uniform than pig 
ova and swine workers may imsinter* 
prete if they examine sheep ova. Ova 
which appeared normal when examined 
fresh may shotv abiionnaUty just aS ap- 
patently abnormal ova may show noTm:i} 
features after fixation and staining 
(Hancock and Ho\cll. 1961). 

Hafez (1961) staled that tlie ov'a of 
placental mammals \aried bct\vccn fiO to 
80 pin tViamcicT (viieWus aionc). Tiie 
size of the ova varies within breeds, 
within individuals and also within the 
same animal. He postulated ilwi the 
morphological cltaracicrs of the gaipctcs 
arc directly or indirectly determined by 
the genotype of the auimaU. The al>- 
normalilics of o\a observed were of site 
and shape, degree of c) toplasmic grapula- 
tion and early fragincnintioii etc. The 
abnormal sliapcs were described as hel- 
met kidney, amoeba, oval and paramc* 
ciujii or hammer head i>pcs. Such i>|>es 
may be rcsfjonsibic for failure of stibse 
qiiciit fcitili/aiion or cmbi)onic dc\c 
loj)incin. 


of serv'ices required per conception) 
have received maximum attention as a 
simple measure to express fctiiliiy. The 
fromcr is usually used when bulls arc to 
be compared or other genetic and non- 
genetic factors infiucncing fcriilily arc 
to be studied u-hhoiu reference co itifh- 
vidual females. Tjjc Litter is uvujlly 
used when indivitlual females or the 
same female from lactation to l.ictatioji 
is rc{|uircd to be compared. However 
the difference in diese two mc.isitrc3 iv 
one of form alone and tltey ain be inter- 
cliangcablc. A review tif litcnuurc 
tends to show t!i.it this icprixluctive trait 
is more under riic inllucncc of non- 
genetic factors than the genetic ones. 
However .1 few of the ctrcfuJIv unoti- 
gaicd studies do show that genetic fat* 
tors arc also involved am! m.iv play an 
important role. Edwards (1917) and 
Stewart (19 j 0) rccoultd hieeii tldfer- 
cnca in Loncci>tion rates. .Shorthorn 
covvs s!^o^v• connuentlv high conception 
rates. Muller (1977) reiMUted from 
Austria from a saulv of over 
1.28.000 cow I of SIX breed*, ihit tigru- 
ficattf breed ddferences wric fon;’il in 
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next year Trimberger and Da\ies 
(1945) from their studies on 133 virgin 
heifers and 199 cows stated tliat repeata 
bility for this trait -was near about zero 
Korkman (1947) attributed onl) 5% of 
the differences during different concep 
tions to peimanent differences between 
coivs Olds and Seath (1950) reported 
from an extensive study on more than 
6 500 cows a low (0 084 + 0 012) but 
significant correlation betiveen the con 
ception rales for the consecutive years 
the jarae a.tJd the pr^^jctsbjhty 
was almost of the same order when herds 
were considered as units 

Casida (1950) investigated two herds 
bred exclusively by artificial insemma 
tion and reported that only about 14% 
and 18% of the total variation in con 
ception rates was permanent Culling 
of repeat breeders m one of the A I 
Centres would have reduced the incid 
ence of repeat breeding m the next year 
by only about 8% Asdell (1952) also 
reported very low repeatability estimate 
for non return to first heat (0 027) and 
services per conception Rendcl and 
Venge (1961) studied genetic and en 
vironraenial factors influencing fertility 
of 264 Swedish Red and White bulls at 
the A I Centres in Sweden There was 
a correlation of only 0 075 in respect of 
conception rate of paternal half sibs 
Singh (1961) reported from a study of 
867 calvings of 207 Tharparkar cows the 
repeatability estimate of 0 099 and con 
sidered it too low to be of any practical 
importance Deshmukh and Taylor 
(1969) reported m two herds of Deom 
cattle in Maharashtra repeatability 
estimates of 0 2009 ± 0 857 and 0 0108 
± 0 0817 respectively 

Maijala (1961) conducted a very cx 
itiusdfi siudy <?/ aiiv?ui 200 WG 


periods fiom Finnish lecoided statistics 
1 20000 from Finnish A I statistics and 
about 1 80 000 from Swedish A I stalls 
tics The heiitability estimates of vau 
ous measures of fertility were generall) 
low with median value of 1 to 2% The 
heritability values of lieifers did not dif 
fer much from those of cov\s He ad 
vised that the number of services pei 
conception in conjunction with fre 
quency of calving intervals longer than 
15 months appear to be the best measure 
of ftrijhty Frequency of culling- due to 
stenlit) gave hentability estimates of 
similar order to other estimates Non 
return rate and final conception late 
were almost of the same merit m deter 
mining the hereditary portion of fern 
lay (1 5% cacli) The fonner is obtained 
earlier and being easy to obtain may be 
preferred 

Shannon (1965) reported that sampl 
ing variation due to the binomial nature 
of data accounted for 88 5% of the ob 
served variation m first insemination 
conception rate 43 5% to variations 
between herds and 113% to vana 
uons between technicians Only 
9 7% of the observed variation 
could be attiibutcd to coivs themselves 
He also concluded that the maximum 
observed hentability in such type of data 
would be only about 0 099 Spears et al 
(1965) also studied variations in con 
ception rates m dairy cows from 20240 
inseminations over a four year period 
and reported that 79 6% of the total 
variation was due to sampling error 
1 4% due to year differences 4 6% due 
to district differences 7 5% due to herds 
within district ind 1 9% due to year x 
herd x district interaction Such results 
indicate that nongcnetic factors exert i 
greater sway ovei conception rale than 
die genetic ones 



members ot tne same cow wii«iy 
only about 15% which might be the rea- 
son for the differences being negligible. 
Hauserman (1952) studied the records of 
\Vurtenberg Spotted Mountain cattle 
and compared the pedigrees of 11 fami- 
lies of poor fertility and 9 of average fer- 
tility. 50% of the cows sho^ving poor fer- 
tility suffered from disturbed ovarian 
functions, whicli would well be attribut- 
ed to genetic factors. Mach (1953) be- 
lieved that considerable differences in 
family averages of fertility w’ere due to 
hereditary factors. Legates (1959) stu- 
died the number of services per concep- 
tion in different herds in North Caro- 
lina and concluded from estimates of 
repeatability and heritability that gene- 
tic facton have little influence on this 
trait. 

Bachner (1901) analysed fertility of 
ivc lines of a German Simmental cattle 
icrd between 1932 to 1959. In lines S 
ind C. tlic number of inseminations per 
onccpiion tverc 1.30 and 1.83, rcspcc- 
hcly. In the early days of this breed. 
01 heifers reaching a certain Ie\'cl of 
5 ro\s*ih ^v'crc scia’cd and those that failed 
lo concchc with a ni.a.ximum of two ser- 
vices were cirllcd. In the two lines. 
3.33% and 22.70% of the heifers 
were allied .and the proportion of cmvs 
allied after several calvings were 8.3% 
and -13.7% respectively. Genetic control 
of fertility was postulated because only 
one bull was in use at a time in this 
licrd. Van Rensberg and Dc Vos (1962) 
compared the frequency of ovulation 
failures (ivbtch may lead to increased 
services per conception or a low concep- 
tion rate) and found no overall differ- 
ence bctivcen Friesian and Africander 
cattle. The former s\*ns introduced exo- 
tic stock and the latter native adopted 
.Slock. Examination of records of four 


Uiccua icvcaicu Liiat iiaii x* 

breed had high reproductive 
and the remaining had low eff 

Such records of lack of consi 
conclusive differences betiveen 
lies may be due to one or mo 
following factors: (a) The ir 
within a cow family may belonj 
ly separated periods over sever: 
tions and the fluctuations in th< 
mental and managemental ( 
may be so large that the gene 
cnees may tend to get masked 
number of cow families at a 
period is usually much larger 
number of sire families in P 
herd i.e, the average niimbe 
geny per cow family bccorr 
smaller to give any valid cstii 
cow component, (c) No attemp 
ly made to retain the indivii 
foundation cows amongst the .si 
generations of that family at 
scncc of selection and use o 
breeding system for this purj 
fail to get sufficiently different 

Inheritance of multiple birtlis 
monotocoDs animals 
ImiLTuTANci: OF Twins 

Since sex determination I 
and Y type of chromosome 
produces in a sufficiently lar; 
size about 50% males a 
females, in case of dizygotic 
would and the remaining li 
unlike sexed. Any incre.as 
quency of like sexed twins n 
cribed exclusively to be due 
rcnce of monozygotic twins. 

Lush (1925) scrutinised the 
of every set of a twin dropp 
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Tabic 72 

HERITABILIT\ ESTIMATES OF CONCEPTION RATES IN CATTLE 


Hcnnbilit^ 


BrtctI 


W^oi kcr 


Cirimn (1955) 


-^0 15±0 00 ) 

oosioon j 

—0 01 

— OOlS (I irsi conception) 

0 117 (I list conception) 

0 5j±0 2() (JO (hys N U) 

010 (Ilcifcis 1st inscmimtion CR) 
0 099 HufcTs 1 m inscmimlion CR) 
0 13±037 

Cihing Rite (in c^ttlc) 

0 035 

0*11 (8 )is old 1st rtcoid cous) 

0 21 (4 )is old 2nd rccoid cows) 

0 63 (3 \rs old 1st tccouI cows) 

0 (1 jrs old 2nd rccoid cous) 

0 12 (Pooled cstinntc) ") 

Stenhty (Barrenness) in sheep ! 

— 0 01 Scottish Black face sheep 
0 07 ^Vclsh Mountain sheep J 


— 

Rognoni and Bctta (1960) 

Tliarparkar 

Singh ((951) 

Hariana 

Shannon and Searle (1962) 
I c Roy and Hahn (1963) 
Shannon (1965) 
kuinai (1968) 

— Tnsktep and Tyler (1961) 

Bi ihman ') 

SSan Koger (1947) 

ShoMhoni J 


Purser (1965) 


Kansas Experiment Statvovr Holstein 
Friesian herd and traced the genealogy 
bad to the sire Hengeneld Be Kol 
and his grandson Cronus Daughters 
of these bulls produced significantly 
moie tivins than tire herd average of 
8 84% Johansson (1932) cited several 
Wforcers uho had studied the pedigrees 
of tisin families to trice the twinning 
tendency In one particular herd has 
mg greater fiequency of twinbirths the 
daughters of bull Pnns LejonhjaTta 
had a higher incidence of twin births 
and 18 grand daughters also exhibited a 
simihr tendency It was suggested that 
this 'jull transmitted the gene for mul 
tiple births to his sons since all of them 
sired daughters uhicli had higher fre 
quen*) of twin births Kab (1937) re 


corded that twinning ocairred frequent 
ly in 19 families of Yellow Franconian 
cattle and proposed a recessive mode of 
inheritance for twinning tendency Pfau 
et al (1948) studied a Holstein Friesian 
herd m which 90T> of the cows belong 
cd to 21 families of these iwm births 
were not observed m 10 families The 
rue of twinning m the remaining fami 
lies ranged from 2 63 to J8 18% Ten 
of tlic 19 sires used m the herd siretl 
daughters producing twins (range 2 27 to 
14 29%) It was postulated tint a few 
autosomal genes controlled the predis- 
position to tVNinning Hadrc (1912) con 
duded that twmnmg m cattle was m 
hented as a sev linked tlomwant Weber 
(1944) however felt tint tendenc) for 
twin ovulations determined b> a 
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single recessive gene and all mothers of piled data for a number of bleeds of 
dirygotic twins arc homozygous for ii. oillc and estimated incidence of mono- 
Jolianson and Rendcl (1966) have com- /jgotic twins as follou’s; 


breeds Total No. % twin M2 pairs as % of 

of births births like sexed pairs 


Simmcntal 

12,625 

4.61 

6.00+ 7.43 

Holstein-Fricsian (USA) 

18,736 

3.08 

8.60+ 7.62 

Siredish Friesian (SLB) 

24,670 

3..32 

6.81+ .3.19 

Swedish Red and White (SRB) 

53,554 

1.8.5 

11.05+ 3.31 

Swedish Polled (SKB) 

3.751 

1.8) 

26.78+10.06 

Jersey (Neiv Zealand) 

87.926 

1.02 

16.60+ 6.06 


The incidence of twinning and multiple 
births in Indian cattle is much low. 
(Bhattachar^a ct al, 1956). Incidence is 
rare in buffaloes at Aarey Colony, one 
pair in over 50,000 calvings (Maratbc, 
1970). 

The differences in frequency of twins 
between different breeds were significant 
and were probably genetically deter- 
mined. The overall estimate for mono- 
zygotic likesexed twins was 10.6l±1.84 
and none of the breeds deviated signi- 
ficantly from this average. 

The chances of twin births in ease of 
cows svith recorded twin pregnancy are 
three to four times higher. In the Swe- 
dish Red and "White corvs, daughters of 
dams born as twins had a frequency of 
3.72 twin parturitions compared to only 
1.77 for others. Korkraan (1948) ana- 
lysed the same data and found no corre- 
lation between dams and daughters but 
about 0 . 17 o between full sisters indicat- 
ing nonadditive type of genetic control. 

Inheritance of multiple births in 
polytocous species 

Fertility in polytocous animals pre- 
sents a problem different from that in 


the monotocous species. In the latter, 
formation of a viable egg, subsequent 
to conception and ultimate birtli of a 
viable young one is a valid indication 
of the female fertility. In the former 
liowevcr, production of optimum num- 
l)cr of viable young ones commensurate 
with the age, breed and plane of nutri- 
tion. In .swine, the litter may vary in 
number from 2 to 25. Single litters arc 
usually rare and Utter size is generally 
considered as a nongenetical trait, de- 
pending largely on chance since majority 
of reports have ascribed loir heritabi- 
lity values to it. Cockerman (1952) 
analysed data on 1080 litters from 12 
inbred lines of Poland China and one 
of D.inish Landrace pigs and reparted 
that heritability for number of piglings 
farrowed was — 0.11 ± 0.07. Sampling 
error or a rather delicate balance of o^’er 
dominance and selection ^vas thought to 
be the explanation. 

Newman (1963) concluded from his 
studies on Lacombe breed of pig? that 
ovulation rate was subject to a hijh de- 
gree of genetic control but was no: high- 
ly correlated with litter size at day 50 
and day 100 of pregnanq'. 
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Tabic 73 

TWINS AND MULTIPLE BIRTHS IN SIIEFP 


Breed 


No o No of Limbs 
births per lambing 


% of mult pie births 


Triplets Quadruplets Quintuplets 



C83S 

1 52 

45 8 

U 

0 06 

— 

Sliropsliirc 

10 76'i 

2'i 779 

148 

1 46 

43 0 

13 6 

2 1 

I 3 

0 10 

0 06 

0 01 


7 277 

1 66 

54 8 

52 

0 33 

— 

Landncc (G) 

1 722 

1 43 


0 5 

— 



Jolnruson niul Hnnsson (1943) from 
their cMcnsite studies on twin nnd 
multipk Imths reported considerable 
dilFcrcncc in Siicdisli breeds of sbeep 
(Table 73) 

Rciidcl (1936) studied 30989 births of 
Chestots Oxford Down Shropshire and 
Swedish Landrace sheep between 1925 
42 from 425 sues out of 5093 dams 
Against the oscrall frequency of 
births of 51 1% the Landrace recorded 
highest frequency of 69 1% the pooled 
estimate of heritab.l.i, of multiple 
births i\as 0 113 

Desai and Winters (1951 a) reported 
m sheep that twin born ewes constant 
ly keep themselves at a higher level in 
lambing average than single born elves 
and such differences widen markedly be 
tween third to sixth year of age These 
differences between the two groups were 
highly sigriificant Desai and 
(1951 b) reported from their studies 
nine gioups of sheep at four farms that 
hentabihty estimates of l.ttersire by m 
trasire daughter dam regression mngeci 
from 0 2764 + 0 0045 to 0 282a ±0 0637 
when onU conesponding rcco 
daughter and dams " «e considered 
they ranged between 0 2764 + 0 0045 to 
0 3379±0 0608 The P°oW e,^ 
for all groups were 0 03606_u u 
0 0736 + 0 0152 respectively 


Donald (1963) reported considerable 
breed differences in fertility levels of 
sbeep Linnish Landraces and Russian 
Romanowsky breeds had outstanding 
fertility One of the rams of Finnish 
Landiace breed was one of the litter of 
seven and the other from a litter of si\ 
When 10 of the imported females were 
bred they produced 28 lambs 

Amble et al (1962) reported in Beetal 
goats the heritabihty of multiple birth 
of 0 15±0 10 by intrasire regression of 
daughters on dams 

Seller and '"eTl 

a study of 1338 litter born to 583 polled 
:„T 354 litter born to 166 horned 
Saanen nanny goats during 1 9a- to UU- 
frrUcidsVeVcted that the average 
littci sire of polled nannies wav .03 
compared to I 91 for the homed one 
Frequency of tliplels was 19 / o and 
15 055 respectively The wcigitci 
rage was 0 093 kids/htter m 
,Jed nannies In 38 herds out of a l sti 
died the polled nannies recorded sign 
ficantlv higher triplets than the home 
ones Since polleil females are almo t all 
hetero/vgotes it sms concluded that the 
gene for polled condition mas increase 
litter sire in heterorvgous condition 

Van Oers (1951) studiesl litter sire of 

3530 daughters of 22 boars Heritabili 
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tics for families over 50 daughters for 
litter one to four were 0.21, O.IO, 0.11 
and 0.06 respectively. It was concluded 
that boars should be progeny tested for 
improvement of litter size. 

Purser (1965) from his studies on in- 
heritance of fertility in sheep in Scottish 
Blackface and Welsh Mountain sheep, 
advocated for greatest improvement, se- 
lection on the basis of litter size at birth. 

Ahmedov (1964) reported that lesser 
proportion of black Karakul ewes re- 
mained infertile than grey ones. The 
black ewes had higher lambing rates 
and low mortality. 


Evans and Turner (1965) reported in 
Australian Merino sheep that in four 
flocks, ewes with haemoglobin type A 
had fewer lambs born and weaned, than 
ewes with Type B or AB. Tlicrc was 
little difference betsveen the latter two 
groups. The haemoglobin variants arc 
genetically controlled. 

Ragab and Askar (1954) from a study 
of 1113 Ossimi lambs that tsvinning in- 
creased with age and reached maximum 
at sixth and seventh Lambing. The type 
of lambing of dam bad no effect; neither 
ss-as there a difference between inbred 
and oiubred ewes. There was however a 
signiheant btit indirect effect of sire. 


Table 74 

HERITABILITY OF MULTIPLE BIRTHS 


Heritability ± S.E. 

_ — — 

2. 0.14 

3. 0 16 

4. 0 0306 + 0.0102 

0.0736±0.0152 

1. 0.15±0.10 

Liitersize at birth 

1. 0.59 ±0.29 
0.20±0.15 

2. 0.16 ±0.084 

3. 0.08 ±0.04 

Total Littersizc 

1. _o.ll±0.07 

2. 0.56±0.20 

3. 0.28 

No. of viable 
offspring at birth 

1. 0.11±0.2S 
0.51 + 0.20 

2. 0.20 


Breed 

Ossimi 

Scotiisli BLackface 
^Vclsh Mountain 

Bcetal 


Mangala 

Hungarian 

mite 


Poland China 

(inbred) 

Danish 

Landrace 


Pohind China 

Danish 

Landrace 


Species Worker 

Sheep Ragab and Askar (1954) 

ILip } P""" ('9r.5) 

Sheep Desai and ^Vinters (19.51 b) 

Goats Amble et al (1962) 

Swine Stockhansen and Boylan (1966) 
Swine Farenez (1965) 

Swine Urban et al (1966) 

Swine Cockerman (1952) 

Swine Noland et al (1966) 

Sivine Jensen (1965) 

Swine Noland et al (1966) 

Swine Jensen (1965) 


INHERITANCC OF FERTILlTi AND INFF RTILITA 


Fertility in Poultry and other birds 
FertiUty in poultry ind other birds is 
even more difficult to define than in 
mammals It must take into account 
both the total number o£ eggs produced 
and ivheneier the eggs are required for 
hatching purposes the hatchability o 
eggs For the commercial egg prodii 
cers selling eggs tor table purposes only 
the number of eggs produced is o£ im 
portance while for breeders and hat 
chers the hatchability is more impor 
tant 

Taran el al (I960) described an expen 
ment to study inheritance of fertility of 
White I cghom hens Two groups 

cockrels and four randomly chosen 
groups of hens were arranged fo'' ' 
crosses The parents of the fint p P 
of cockrels bad '"P'' /"‘‘i ',t of 
72 D7o and dams 9fi i%) 
the other groups had low furbl'') 
(19 1% and 38 770 respectisely Anal 
SIS of performance of progeny 
that fertility d.lTercnces ui potiUrs base 


28 4% for inbred dams 51 7% of the 
embryonic deaths occurred between Ifi 
and 34 days of gestation 

Studies were carried out on the Jerses 
and Holstein cows and random experi 
mental matings were arranged between 
unrelated cows and bulls (Gregory el at 
1915 and Mead el itl, 1916) The stu 
dies apparcntls yielded some esidence 
for autosomal reccssise genes for female 
sterility It sms seen that though ferti 
hration occuired and cleasage com 
menced there was no normal growth 
mnn (Gregory el al. lOH a) Sntdc 
iersey expressed normal oestrus ssm|x 

imrbut die sterile group of Hols. cm 
usually sl'owcd complete ih‘cncc 
ssmp.Ls of heat and alKin. three out 

ofX cycles were ohsersed to he ahno. 

mil Tins could be attributed to gene 
' Vt.nn m \c\cU rf hoxxwnn pro 
nc %ann MOIfy citinutci! 

'-V; " ; .r r,;',;;;:;';;; 

sscie liebescd to 
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\iding suitable intrauterine environ- 
ment for the developing zygote. 

Kidder et al (19.54) studied this pro- 
blem in four breeds of Holstein and 
Jersey co^vs. It was revealed that bulls 
with low fertility ^verc responsible for 
higher embryonic death rates than those 
of high fertility. Hawk et nl (1955) 
found that the bull had a highly signi- 
ficant effect on the rate of embryonic 
death of cows to which he was mated. 

Dawson (1958) investigated causes of 
stillbirth in cattle. In six outbreaks in 
dairy herds during the year, one Frie- 
sian herd showed symptoms of hypothy- 
roidism, Tvhile the remaining (1 Guern- 
sey, 1 Short Horn X Jersey and 3 Jerseys) 
showed hyperthyroidism. Data from 
these Five herds .showing high incidence 
of ratained placenta suggested a proges- 
terone deficiency with hyperthyroidism. 
The syndrome appeared to have familial 
relationship. Stevens and King (1968) 
from their investigations into the high 
incidence of mid-term abortions in a 
herd of Holstcin-Friesian cows in 
Ontario analysed the pedigree of 9 cows, 
G of tvhich had at least one abortion; and 
2 bulls which were used extensively in 
this herd and which could be traced 
back 10 one common ancestor. The 
abortions usually occun'cd in the 5th 
month of gestation and often tvas a se- 
quelae to mummification of foetus. The 
condition was suspected to be due to 
presence of an autosomal recessive 
geno. 

Pond ei al (19C0) from a study of 162 
Berkshire, 138 Chester White and 251 
Yorksliirc litters involving 5316 live 
birihs in swine, reported highly signi- 
ficant differences among breeds in litter 
size, number of still-births and number 
of mummified foetuses. Berkshire sows 
had the smallest litter size and greatest 


frequency of mummified foetuses. Of 97 
iitteni tiiat had mummified foetuses only 
29 also had still births and only 31 out 
of 219 litters that had still births also 
had mummified foetuses. This indi- 
cated no causative correlation between 
these two conditions. Hafez (1960) re- 
ported from a study of 36 Palouse Sows 
mated to five fertile boars and slaugh- 
tered at either 38 or 100 days post-ser- 
vice that the total prenatal loss -was. 
16.22% lost ova. 15.83% embryos and 
8.72% foetuses. These sows svhose pro- 
geny sho^vcd hydrodorsal defect svere re- 
lated and could be traced to tsvo parti- 
cular boars. It was concluded that gene- 
tic control may be involved in foetal 
atrophy and prenatal mortality. Perry 
(I960) studied embryonic loss in swine 
as measured from the differences in the 
number of corpora lutea present and the 
number of ova not represented by em- 
bryos in 56 gilts during second month 
of gestation. The gilts were arranged 
as full sisters and half sisters and these 
differences were studied. It was con- 
cluded that the differences in percentage 
of ova lost sverc due to the effect of the 
sire. A similar study was carried out 
on 16 Large ^Vhite Sows in a double re- 
versal experiment. Sire effects on per- 
centage of ova lost were brought out 
from this study. 

Coneally et al (1963) estimated that 
less than 8% of the zygotes in cattle 
die clue to genetic load. Lavergene and 
Vissac (1963) reported that incidence of 
a condition "sheep head" ^vas 5.4% in 
84 progenies of one Limousin bull. This 
abnormality u'as due to an autosomal 
dominant gene with incomplete pene- 
trance. Perinatal mortality of abnormal 
and normal calves of this bull was 
32+12.2% and 4±1.47o respectively. 
Embryonic mortality from inseminations 
of this bull ivas 8.62 ±0.44% compared 
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Hornday (1947) suggested that foetal 
mummification in cattle has hereditary 
bias as seen from his studies on four 
generations of coiv families since it ivas 
seen in same cow families from genera- 
tion to generation. The condition 
mummified foetus may be inherited as 
a simple recessive or have complex in- 
heritance, though non-genetic factors 
may also be responsible (Deaton et al, 
1969; Roberts, 1962). 

Grootenhuis (1956) from a study of 
statistical data of 10,000 mares and 
pathological investigations of 105 foetu- 
ses and foals which died at birth, con- 
cluded that abortion, still birth and 
disease in foals form a syndrome for 
which heredity is partially responsible. 

Buechi (1957) analysed the 1950-51 
records of 146 Swiss Goat Breeders As- 
sociations of three polled breeds, i.c. 
Saanen, Toggenberg and OberhasH — 
Brieni and three horned breeds i.c. 
Grissons-striped, Gems farbige Gebirge- 
age (chamois coloured) and vcr 2 asca. In 
polled breeds, the secondary sex ratio 
averaged 64.5% males compared to 
54.8% in the homed breeds. The dif- 
ferences betAveen the normally expected 
ratio were significant. The incidence of 
iniersexcs was 0.3% and none were from 
Saanen, Toggenberg and Gems farbige 
breeds. The defect may be due to gene- 
tic factors linked with polled conditions. 
Further analysis was made of 2224 kids 
of 1540 goats during 1954-1955 and re- 
sults obtained were similar. There was 
a preponderance of males among single 
births, multiple births and genetic sex 
of intersexes. The sex ratio was in- 
fluenced by sires in Toggenberg and 
Saanen breeds but not by age of dam. 
number of pregnane)', year or time of 
scn'icc. 


Van Heerden (1963) investigated the 
large scale abortions in Angora goats in 
South Africa. Angora goats moving 
with Boer goats and sheep aborted in 
high proportion though the latter did 
not. Frequency of abortions tended to 
increase with increasing levels of Angora 
blood. Infective and nutritional cau- 
ses were excluded. It Avas revealed tliat 
aborting goats shoAved marked regression 
of corpus luteiim of pregnancy. There 
was reduction in tlie number of acido- 
philic cells of anterior pituitary gland 
w'hich secreted luteotropic hormone. 
Simultaneously, a greater activity of 
basophilic cells secreting follicular sti- 
mulating hormone was also noticed. The 
increased levels of this hormone lead to 
follicular development and oestrus at 
the time of abortion. These abortions 
were thus concluded to be due to here- 
ditary factors tdiicli segregated as a re- 
sult of continuous inbreeding over a 
period of 60 years. Van Heerden (1964) 
continued his studies on abortions in 
Angora Goats on nine farms and report- 
ed that when aborting and sterile females 
and sires with pedigree of aborting an- 
cestors Avere culled, the incidence of 
abortions declined from 13 to 66% 
in diflcrent herds to only 2 to 10% 
over a period of three or four years. On 
the farms Avhere no such practice is’as 
adopted, the incidence was not marked- 
ly altered. 

Van Dieton (1964 b), Woodward and 
Clark (1959) considered that stillbirths 
may be genetically influenced. Cole- 
menares (1963) reported that in Colum- 
bia, 620 of 936 ^VIutc Leghorn chicks 
hatched were males. Hatdiabiliiy of 
2900 eggs from that flock was only 60%. 
This low figure was due to embr)’onic 
mortality probably caused by a sex 
linked lethal gene — ‘Lethal white*. 
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Shcndm (19G4) reported from abnor 
mil se\. ritio obsened m the progeny 
of a single broiler sire ind two of his 
sons homozygous for the rapid feather 
ing gene that i se\Iinked gene wis res 
ponsible for embryonic mortality in the 
rapid feathering embryos The gene 
Ik. IS carried by males ind causes death 
of about half the female embryos In a 
flock of Gatmaise Rhode Island Red 
and IVyndotte breeds witli hens having 
recessive avhite plumage (cc) and colour 
ed hens (Cc or CC) the haichability of 
eggs from matings of Cc males to cc 
females was 69 58% only compared to 
75 03% for mating of cc males to Cc 
females This reduced hatchabihty was 
attributed to maternal effect of cc 
females avhich caused embryonic morta 
hty before 18th day of incubation 
(Merat 1964) 


ment of foetal extremities Rasbccli 
(1950) also proposed genetic basis for 
prolonged gestation and described ti\o 
cases with gestation periods of 420 and 
455 days 

Considerable breed differences have 
been reported m incidence of dystokia 
in Western breeds of cattle 

Charolais bulls are particuhrlj res 
ponsible for increased incidence of 
dystokia m pregnancies initiated by 
them (Milk Marketing Board Report 
1960 1965) IVestbje and Naess (1966) 
reported increased incidence of d)stokia 
in Norwegian cous crossed ivith Charo- 
lais bulls It was also rciealcd that some 
bulls cause more difficulty than the 
others A part of such cases of djstokia 
have been attributed to the rccc«i\c 
lethal condition of double muscling of 
the cah cs 


Prolonged Gestation and Dystokia 
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Post-partum Interval 

Olds and Seath (1954) reported that 
the time of onset oE heat attcr calving 
had a repeatability oE 29%. It tras also 
estimated that about 30% oE the herd 
variation in the occurrence oE first post- 
parium heat was due to inheritance. 

banc/ (1901) icporied significant 
breed dilTcrcnccs in the postpartum in 
icrsal to fust heat at N.D.R.I. Knrnal. It 
tvas 100 days in Tbarparkar. 1 19 days for 
Sahiwal and 91 days for Red Sindln 
cows. Differences in postpartum inter- 
sals to fertile beat secrc however non- 
signifiunnt being 103 da)s. 153 days and 
1 15 davs respectively. 

Calvin? interval 

Dunbar and Henderson (1950, 1953) 
studied influence of Holstein Friesian 
bulls over the length of calving interval 
of their daughters and concluded that 
the icpcaiability in succeeding intcrs’als 
uas low, the sire differences were prac- 
tically nil and hcriiability value was 
close to 7cro. Pfau cl al (1933) from 
ibcij studies on the Ilclisvillc Holstein 
lictd during 1920 1950 also reported lose 
rcpeaialiiliiy and heriiabiliiy sahics for 
iniersals between first sersicc au<l con- 
ception. 

Rennie (1952) studied the cati'cs of 
\ariation in calving intcrsals of Hol- 
stein iTicsian cows and reported that 
age at first calving bad no influence on 
length of calving infcrsals. 10.3% of the 
total variance w.as accounted for by the 
age of cou. .1.8% of total and 5.1% of 
herd variance was acrounictl for by 
yearly environmental differences. 'Flic 
rci>calabilitv csthnaic was 0.181 when 
yearly cfTcctv v\cre eliminated and when 
they wire ignorctl, ti was reduced to 
0.175. This indicated a rather low 


hcritability for length of calving inter- 
vals. Zimmerman (1955) compared the 
performance of 163 Black Pied Low- 
land cows and their daughtens. 'When 
cows having cah'ing intervals longer 
than 430 days were separated (compared 
to the herd average of 390 days) this 
suggested hereditary control. Alim 
(1957) studied the environmental and 
hereditary innuences on calving inter- 
vals in Egyptian buffaloes and found 
that the repeatability of different single 
records of 492 buffaloc.s svith 2243 re- 
cords was 0.179 + 0.02.3. The prediction 
of future records improved when an 
average of two or three records was 
used. I'he heritability of calving inter- 
val single records varied from 0.130 to 
0.076 ±0. 1 5f). 

Graven (1959) reported that the ave- 
rage length of calving intcn-al of 425 
daughtets of a ()ull. whose dam, grand- 
dams and sisters all Iind long calving in- 
tervals as 416 days compared to 371 days 
for 665 daughters of another bull whose 
ancestors and collatcial relatives also 
had slioricr intervals. Genetic control 
was suggested as the probable ratisc. 

Legates (1054) fvom his studies on 
length <»f calving intervals among herds 
in North Carolina concluded from the 
low estimates of licrilability and repea- 
tability that the trait is little influenced 
by genetic make up. 

Ahmed (1961) rcportctl from his stu- 
dies on Ilariana herd at Iralnagar, the 
hcrii.ability estimate of first calving in- 
icn-al of 0.22 1 ±0.205. Kumar (1968) 
imcsiigaicd the genetic influence on in- 
terval to first poMpartnm heat, interval 
lictwcen firM jHistp.irtum heat and con- 
ception and the calving intervals in the 
vime herd. Only .about 2.6% of the total 
variation in the interval to first post- 
partum heat in the herd could be attri- 
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butecl to sues The hentabilit) csti 
mate for first such mteiNils of the 161 
daughters of 13 sires uas 0 I0±0 17 The 
repeatability measured from 343 inter 
vals of 198 cows was 0 18 onl> Simi 
larl> only 0 9% of the total \ariation in 
the mteiaal beti\een first postpartum 
heat and conception was attributed to 
sire differences The heritability estimate 
obtained from ICO daughters of 13 sires 
a\as 0 01±0 15 and the repeatability 
estimated fiom 335 intcnals of 199 cows 
was only 0 09 The fraction of total 
variation in the length of caUing inter 
vals attributable to sires was only 0 02*^ 
and the hcritability estimated from the 
first calving intervals of 162 daughters of 
13 sires was 00000±0 1350 Tlic re 
pcaiabiliiy value measured from 323 in 
tcrvals of 19G cows was 0 03 Singh and 
n«,,. /loros from llicif Studies 


Swenson (1963) from his studies of 
917 daughters of nine sires reported (hat 
a group of 33 daughters of one sire fuad 
significnntU lovscr level of fcrtilitv than 
the others The average service period 
of these daughters was 133 I divs com 
pared to 114 7 davs s\liicli vvas the over 
all average Investigations on five other 
diiighter groups of the snnn. sire con 
firmetl that his all dauglitcrs Iiul suhnor 
mal fertility 

Maijah (1961) cnncludetl from a very 
exhaustive stuclv of alvuit 300 000 scr 
vice pcnotls of Finnish and Swedish 
cattle that frespiencv of cilving intervals 
longer than 15 inotiths and numlier cf 
sen ices per conception appeared to he 
the h^t mcasuns f>T repri'ductive eft 
ciencv 
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calving intcr\'als of the animal with the 
optimum interval ot 365 da)s. Tomar 
(1965) and Tatke and Sane (1970 b) 
bate pointed out the inadequaq- of this 
measure since no account is taken of the 
age at rvhich the reproductisc cycles 
commence Tomar (1965) proposed to 
tag together the age at first cals ing and 
the length of calving inters als and com 
pared it svith the optimum age at first 
calving of 1020 days and the optmum 
raising intersal of 365 days. Tatke 
and Sane (1970) hasc pointed out the 
bias introduced even in this measure as 
a result of the tendency for raising m 
tcrsals to reduce svith adsanang age 


until physical maturity is reached and 
also on account of the method of esii- 
motion itself. Hence esen this mc.isurc 
ssonld not he useful for early selection 
for clficienq of reproduction as adso- 
rated by Tomar (1905). Essrara Redds 
(1969) reported a high negatise genctir 
correlation of — 0 7S3i0 19 ^tucen 
•age at first raising and breeding effi 
ciencs. This ssonld indicate that a 
large fraction of genes responsible for 
early maturitv arc also rcsiionsible for 
higher breeding etneienq-. 

I he beritahilits for breeding elb 
siencs reported hs sariotis ssorVets is 
presented beloss 
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EFFECTS OF MATING SYSTEMS 
Inbreeding 

Inbreeding is often incriminated as 
the cause of marked reduction in ferti- 
lity levels. The famous Duchess strain 
of Shorthorn cattle was maintained at an 
average level of inbreeding of about 40% 
against the average of about 20% for 
the whole of the breed in consequence 
of which this strain developed inci- 
dence of infertility and sterility. Gre- 
gor)- et al (1945) explained sterility in 
this strain of Shorthorns on the basis of 
a sex linked autosomal recessive gene 
for female sterility. Swett ct nl (1949) 
reported from the inbreeding experi- 
ment of Grade Holsteins at Beltsville 
that there ts'as a reduction in the weight 
of pituitary to the extent of 19.8% in 
the most highly inbred group. Para- 
th)Toid and pancreas glands had also 
reduced in weight but the pineal and 
adrenal glands were unaffected. In con- 
trast, the most highly inbred group had 
increased treights of thjToid. This may 
be compared with the findings of Bane 
(1954) that the weights of pituitary 
glands of identical tsvins svere markedly 
.similar and s-ariations n'ere recorded be- 
tween tsvin pairs. Such relationship also 
existed in respect of parath)Toid and ad- 
renal glands though to a lesser extent. 
Such work svould indicate that the inhe- 
rent differences in fertility levels arc de- 
pendant upon the differences due to 
size of cndochrine glands i.e. the levels 
of hormone production. 

Eventhough. Fincher and ■Williams 
(1926) reported high incidence of geni- 
tal abnormalities like \\’hite Heifer 
disease in Holstein Friesian cattle due 
to incestuous matings. Spriggs (1946) 
found that only in one out of five herds 
studied, the condition was associated 
with inbreeding in Shorthorn cattle. 


Lagcrlof (1948) described a form of 
hypoplasia of testes in inbred Holstein- 
Friesian herds. 

In the Beltsville Gumsey herd, in- 
bred from 1913’ to 1933 and in another 
grade Holstein herd till 1943, Swett et al 
(1949) concluded that inbreeding had 
no adverse effect on fertility but inbred 
bulls become impotent or died at an 
early age.. 'W^oodword and Graves (1946) 
rcanalysed the data and felt that the 
number of generations over ^\’hich in- 
breeding was carried out was more harm- 
ful than the coefficient of inbreeding. 
The number of serv'ices per conception 
increased as the level of inbreeding in- 
creased. This ^vas largely due to one 
bull and when his records were elimi- 
nated, the average number of services 
per conception increased only from 2,00 
to 2.93 with the corresponding rise in 
inbreeding coefficient from 0 to 50. 

Gregory ct al (1945) studied the effect 
of inbreeding in the California herd and 
compared the incidence of sterility at 
different levels of inbreeding. The Jer- 
sey cows with inbreeding coefficient 
higher than 0.03 had an overall incidence 
of sterility of 7.41% compared to only 
3.09% i.e. less than half in cows ivith 
lesser Inbreeding. Bartlett and Margo- 
lin (J944) found sire family differences 
in conception rate in the New Jersey 
herd inbred to four foundation sires. 
The effect in Holsteins was less marked. 
Loss of fertility due to inbreeding was 
also recorded by Akopjan (1945). How- 
ever, the only solitar)’ c,xamplc of high 
fertility associated with inbreeding was 
reported by Lowe (1938). 

■ Robertson (1954) analysed production 
records of 80 British Friesian heifers 
produced by daughter x father matings 
and found that inbreeding had no ad- 
verse effect on age at first calving. Ragab 
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.iml AIxliIiiDDr (lOr.fi') 'iiiilicd ihc <hta 
of N< llitiI.in(U Citllc IlnilliDok ,Wia- 
lion iionUinc S'. rAiulcnilv fho'iti suca 
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r.ilving irnilctl in inrrcn'e lie nnc moni 
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llarro r, nl (19901 .e|.o..e.l higMy 
Nignifican. .lifTe.e..reA 
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nc<l av ....eati^farlory '"'"‘'■2'- 
. 1 .r TnlirccduiR ^ S'E*" 

SySc::e.^-r^-n« 

Thnngh .I.C -V"n.ocia.e<f„i.h 

breeding were '"'“.’“f ■ appeared 

levels of fertili.y. -j^^ines, 

IP atrect fcrlil.ty sported 

Rcndd ami \cngc ( i.oyc reduced 

that inbred bnllvlcndcd to l.nvcrea 

fcrtiliiy. 

bnr.nfnleirecls of inbreeding 

uncovering .be d^'-jJ-^Xed viability 
mental genes causing 
and fertility. 

Inbreeding in 

to be a cause for del. y reported 

berty. "^tirnick e( “ inbreeding 

that when “efficie ^ was 
reached levels of 0.^ onset of pu- 

a delay of one "’'’"'VcroS.red Ches- 
berty in purebred and Squires 

terwhite and '.^t^for every 10% 

et nl (1952) estimated tha „,e,al 

increase in , ‘"®o£ about 13 days 

lines, there was a delay o 
in attainment of pub V- 


Rigor (1993) icportcd in Berkshire 
pigs that inbreeding ot dam had a signi- 
rirant direct negative influence on litter 
sire. There was a decline ot 1.9 pigs per 
litter for every 10% rise in inbreeding. 
The inlirccding of tlie litter itself Iiad 
no significant effect on litter size. Venev 
(1901) reported the average littersizc at 
2 montlis ot age in six very closely in- 
bred litters as 8.17 compared to 9.54 for 
119 closely inbred litters, 9.44 tor 599 
...odemtely inbred litters, 9.78 tor 615 
sliglitly inbred litters and 9.18 for 124 
oiltbrcd litters. Except for the very 
bichly inbred lines, the differences irere 
verr- small. Noland e( al (1964) studied 
3132 Poland Chiana piglets from 413 lit- 
,ers in an inbred line over a period o 
02 vears. Inbreeding coefficient of 
dam had a significant effect on the total 
live piglets farrowed per litter. The more 
hiohV inbred sows farrowed more pig- 
iet’s per litter but as the level of tn- 
brecdtng rose the number of piglets 

aUve at birth and at 66 days deel.ned 
i, „a,s eonclnded that ^ 

nf inbreeding do not necessarily reduce 
nrt^uctiviiy Krascenko and Pocem,aev 
S) reported from their stud.es on 
mites that inbred gtl.s had 
e .'UfsT T dower growth mte 

mcr matured c.rrlier. 

rinnev fl96I) reported that inbreeding 
• Sheep had a complex effect 

f rtVlitv and the inbred ewes appear- 

5 be more variable in their response 
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face ewes run with tested rams at 
normal mating time with 26 noninbred 
halfsibs of similar ages. From the 4I 
inbred ewes. 16(39%) were infertile due 
to several causes viz. anovulation (6 
eives), nondeveloped or abnormal ova 
(4 ewes) and nonviability of early im- 
planted embryos (6 ewes). The one 
noninbred ewe was infertile due to non- 
ovulation. 

Onishi (1954) reported that inbreed- 
ing increased the mean age at first egg 
but did not decrease the variability. 
Tcbb (1957) reported that in the Leg- 
horn flock of University of California, 
subjected to continuous selection for egg 
production since 1932, shoived a highly 
significant negative regression of about 
one egg for every per cent rise in the 
coefficient of inbreeding. 

Lowe and Wilson (1964) reported 
from a study of 13,479 White Leghorns 
including 6475 inbreds over period of 4 
generations, that during last 6 batches, 
mortality of inbreds was 0.5 to 16.7% 
higher. 

Cross Breeding 

Verley and Touchberry (1961) studied 
the reproductive peiformance of 86 first 
generation crossbred heifers by compar- 
ing sen'ices per conception, interval 
from first service to conception, gesta- 
tion period, calving interval, postpartum 
interval to first heat and postpartum in- 
ten al to first service and found a consis- 
tent though small and nonsignificant 
improvement as a result of cross-breed- 
ing. It was postulated that nonadditivc 
gene action is relatively unimportant in 
reproductive performance. Compere 
(1964) on the other hand reported that 
crossbred Sahirval x Ankole heifers 
readied maturity at 29.5 months com- 
pared to 35.4 months for their Ankole 


half sistcis. Tlierc was however no im- 
provement in calving intervals, by 457.0 
days and 409.2 days. Naidu and Desai 
(1965) pointed out that in addition to 
inherited factors, adaptability to local 
conditions play a more important role 
in achievement of early maturity of 
Holstein x Sahiwal heifers. 

Wiltbank et al (1966) compared the 
performance of Hereford. Angus and 
Shorthorn and all ty75es of reciprocal 
crosses and concluded that heterotic 
effects svere generally important for all 
crosses for age at puberty and specifi- 
cally in Hereford x Shorthorn ctosscs. 
Gaines et al (1966) found that when 
purebred, Aberdeen Angus, Hereford 
and Shorthorn cows svere crossed with 
purebred bulls of other breeds in this 
group, such matings produced 6% more 
calves than those purebred matings 
(Shorthorn cows 76% v/s 89%). Turner 
et al (1968) concluded that a consider- 
able heterosis is present in fertility 
and is of great economic importance. 
645 cows in this study were purebreed 
and belonged to Brahman, Brangus and 
Hereford breeds and 700 were cross- 
breds, in addition to bulls of these 
breeds, Charolais and Shorthorn bulls 
were also used. Reproductive perform- 
ance was measured as number of calves 
bom and percentage of cows bred. It 
was 66% in purebreds, compared to 
75.6% for crossbreds. All types of cros- 
ses were superior to parenteral pure- 
breds, 

Joubert (1962) recorded that cross- 
breeding both by Merino and Blackhead 
Persian with Dorsethorn reduced the 
postpartum periods by almost 50% as 
compared to either pure Merinos or 
Blackhead Persian. The percentage of 
eiv'cs coming to heat within five months 
of lambing ivas Merino 64%, Dorset 
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Horn \ Mcimo 100%, Bhck head Per 
snn 82% nml Dorsethoni n BhcUiead 
Pcrsnns 100%. Ton ct al (1960) com 
pared ihc lepioductue peilormance ot 
Coliimhn and Hampshire enes and 
their crosses oi ei a period oE four years 
Half of each group nas mated to a 
Sotithdoiin ram and the icmaining half 

ewes to a Bolder Cheviot ram The per 

centage of crossbred eiies lanihing ivas 
84%) compared to 71% for purebreds 
and that ot lambs born per eue lambing 
lias 1 41 and I 31 respectiiel) 


The imestigitions into genetic control 
of male fertility can be broadly classified 
as foUoivs 

1 Anatomical defects of the genital 
organs 

2 Disturbances in spcrmiogcnesis 
and gametic sterilitj 

3 Variations in sexual bcha\ioiir and 
mating 

4 Variations in seminal attiibutcs of 
bulls leading to differences in fer 
tility levels 


Donald (1963) found less incidence of 
stillbiiths in crossbred mothers Smith 
and king (1964) reported that 
sov^s vs ere superior in litter size an la 
reduced piglet mortaht; Skarman 
(1965) repoited from crossbreeding ot 
Swedish Landiace X Large White pigs 
that crossbreds produced 0 7 piglel* 
more per litter Dimov (1907) 

ed the performance of Bulgarian m.te 

and crossbred sous and repoite 
gilts slaughtered at 74 days 
the number of corpora lutea 
and embryonic weights uerc , 

crossbreds than purebreds 7n so 

farrowed the aaerage httersiz 
birthu eights were also greater fo 
breds 

Onisln (1954) reported from I*'* viu 
dies on 'Wnntc Leghorn Sing e co 
birds that sexual maturit) 
crossbred birds and the 
significantlv smaller than m paren 
breds 

INHERITANCE OF rER’nbm AND 
INFERTILm' IN TnE MAL 

Infertility in males is being 
gated as a potent factor for os 
ciirred in liiestock mdiistn on s 
the last feu decades 
genetic factors determining * . 

fenibts of males uas realised esc 


Anatomical defects of genital organs 

Anatomical detects of the genital 
organs may not be ordinarily detected 
until onset ot puberty and mattirm 
They may be caused as a result ot here 
ditary predisposition It is interesting 
to miestigate genetic causes of such 
anatomical defects and try to reduce 
their incidence by culling the carriers 

A DcFFtTS OF Penis 

Frotii reports available from literature 
It can be said that anatomical defects in 
penis arc rare Aaindal and Ncs (1958) 
reported from tlicir studies on fisc 
Nonscgiaii Landricc boars that all of 
them had their glms penis attached to 
prepuce Another litter of four females 
ind dine males liail tuo males uitli 
similar defect \s die five alfected am 
mats belonged to the same line it uas 
suggested tint the tlefect might he in 
hented M ler/touski (1959) concluded 
from asjilahle information that ihe in 
eideiirt i f htnditars impotence m lioars 
was inrreasing Dora (1030 ohsersed in 
15 bulls an anatomical abnonnihiv in 
solving relrosersion of the erd of penis 
dunng erection sihich prrsea'ed si cerss. 
ful copiilatim The a! oormali" ap- 
parends of genetic o-ig.n in rs'u'e is 
cajiahle c' sure cal co-Tectmn am' le-ce 
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should be so corrected only for produc- 
tion of beef stock for slaughter. 

R. Developmcntal Abnormalitjes of 
Structures .Originating from 
THE 'Wolffian Duct 

Ashdown (1958) described the nnato* 
mical abnormalities seen in the cases of 
segmental aplasia of the '^\’'olffian ducts 
in British Friesian bulls. One u-as the 
offspring of a son x dam mating and the 
condition was bilateral. In the other 
bull, only the right epididymis, vas de- 
ferens and ampullae were affected and 
the ejaculate had good quality. Affected 
testes invariably sbosved degenerative 
changes. It was mentioned that identi- 
cal cases liasc been reported from Den- 
mark also. Ashdown (1902) believed 
that cases of persistence of penile frenu- 
lum in bulls which makes sendee diffi- 
cult. was congenital. 

Blom and Christensen (19G0) investi- 
gated during 195.5-19G0, 2,000 Black 
Pied Danisli and 2.015 Red Danish 
bulls of wliich 3-1 (2.1%) and 27 (3.0%) 
respectively had normal development 
but there was a lack of development of 
segments of epididymis, the ductus 
deferens and the vesicular glands. In 
most eases, this defect sms unilateral and 
caused spermiostasis, bringing about a 
swelling in the head of epididymis on 
the affected side. They also mentioned 
that because a similar bilateral condi- 
tion found in Jnlly goats sv,as knoss’n to 
he Iicrcditar)-. similar cases found in 
bulls and rams must also he so. 
Though a definite proof could not be 
given, some recessive factor was thought 
to be responsible. Schonberr (1954) 
found from a study of MSG svhitc Ger- 
man improved goats that 280 (19.5%) of 
ibcm were infertile and of these 65^% 
suffered from sperm congestion. IajWc 


and Herman (1955) reported iliai out of 
3001 bucks presented for licensing 
during 1950-54. 11.4% had congestion 
of seminal vesicles and 5.G% had un- 
developed testes, Jt w'as suggested tliat 
these conditions arc inherited. 

C. Abnormalitif-s of pRF.rucr. 

Donaldson and Aubrey (19G0) report- 
ed from a study of 25 cases of posthitis 
and prolapse of prepuce leading to steri- 
lity in bulls aged U to 9 years of age, 
that 19 tvcrc Santa Gertrudis, two 
Santa Gertrudis crosses, three Zebu 
crosses and one Hereford. It was sug- 
gested that breeders should select against 
this trait svith possible genetic involve- 
ment. Long (1969) observed from a 
study of 254 bulls of 15 breeds varying 
in age from 1 to ISji years at si.v A.I. 
centres that a rclalionsliip appeared to 
exist between polling and eversion of 
prepuce of the 35 naturally polled hulls, 
85% everted compared to 1.4% only 
amongst the 211 horned bulls. No ease 
svas recorded in 96 horned Friesian bulls 
but in a herd of polled Fricsians, six out 
of seven polled bulls everted the pre- 
puce. 

Testes 

I). Cryptorchidism 

Cr>plorcliidism condition, unilateral 
or bilateral, has been met w'iih in all the 
species of farm animals and this is claim- 
c<l to be having hereditary' bias. 

E. Go.VAD.AI. HvfOPLASM 

Hypoplasia of testes, whether unilate- 
ral or bilateral has been reported in all 
the farm animals and the cause h-is been 
aitributetl to a leccssivc gene with in- 
complete penetrance. 
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F. Pseudo IIlkmaphuoditism 

This condition is more common in 
males than in females Some of the 
strains of pigs are more prone to inter- 
sexuality than others, suggesting prob 
able interplay of genetic factors Baker 
(1925) reported that in Nets H>bndcs, 
a purposeful selection for a high propor- 
tion of intersexes has been possible be 
cause it is of hereditary’ nature Hafez 
and Jainuddin (19G6) concluded that 
though intersexualit) may be due to a 
single reccssitc gene limited to male sc\. 
possibility of addititc genetic effect can 
not be o\er luled Albcrtschen (I9»!) 
and Mohr (1953) reported occurrence of 
(lifTcrcnt Coinis of licimaplirodimiu in 
the same litter. Nilsson (19(i2) inrrmn 
nateti inlirecding due to nidcsprc.id inc 
of A I. in pigs in Sneden for the 
sliarp incic.isc in incidence of henm 
plirodiie pigs H.snnn (1903) 

!tn incidence of 0 SV,1- 

pigs in three Iicrds One ho 


cultures of 23 intersexes cx.nninctl h\ 
them iscrc nil of XX tspc 


Bolls 

Haq (I9I9j stated lliat htdis of Ktlro- 
pcan hrcctis util mount cinvs m licit or 
otiicrssisc I lies also inntmt on otlicr 
hnlls in rnnltast /dm Imils Insc a 
charactcrisnralls udlnnrt.cd sixnil 
sliiggislmcss (Anderson. IdlS. I'))')) and 
ssill mmmt mils cims tint arc in fnll 
ncstnis Smith (1931) and fdnttds 
(1933) reported tint Sliorlhotn ind 
Gncrnsis hnlls rerct more slorsls tinn 
rticsiin hnlls Stinnihtimi of hnlls ini 
proud llic conicplion r.itc of I rieslin 
hulls more tlim tint of Shorthorn or 
r.nernss Indl. Snnth (l"-.n fotnid 
tint llrrrlor.l .md Xonli Dssotr Iml s 
.ire most docile limes (losm eotuind 
od ihit die prttrrn of shn. 'ersinj li in 
l.ctitid ind i.innot Is- ni..!in..l esrn 
imi!» drauif rxtxrinirur i! nirr! «'• ' 
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;vas signiBcantly higher (25.05% com- 
pared to only 8.4% for normal bulls). 
Eriksson (1949) postulated that a pro- 
portion of cases of inability to copulate 
in bulls was due to an inherited hormo- 
nal disturbance. In a later study, 
Eriksson (1950) reported from an analy- 
sis of 3266 Swedish Red and White bulls 
that herediiar)' factors do contribute to 
reproductive disorders such as slow seiz- 
ing nature and infertility. From the 
.study on wastage in insured bulls, it rvas 
found that bulls of some families of 
.Swedish Red and "Wliite breed tend to 
be supranormal and others subnormal. 
It was also concluded that disturbances 
in fertilizing ability are due to an inter- 
action between hereditary factors and 
cmironmental factors. 

From an extensive study of several 
thousand insured, Swedish Friesian, 
Swedish Red and White and Swedish 
Highland bulls. Lagcrlof (1948. 19.'>0) 
found great differences between these 
breeds in frequency' of serving impo- 
tence. The information is tabulated 
below (Table 77). 

Eageriof (1948) believed that endo- 
crine factors associated svith feminine 
type may be a contributing cause for 
weak sex diisc. Lagerlof (1950) cau- 
tioned the breeders against selection of 
feminine type of bulls lacking in secon- 
dary sexual characters. Such bulls. 


though fertile, arc usually poor scrv'crs 
and this is aggravated under adverse en- 
vironmental conditions. De-Groot and 
Norman (1946) recorded this condition 
in 22 Friesian bulls and considered it to 
be due to a recessis’c factor. 

Hanson and Bane (1950) felt that 
hereditary factors seem to play a deci- 
sive role as regards sex drive. Bane 
(1954) from his studies on twin bulls re- 
ported that differences between pairs 
svere greater than those witliin pairs, 
which le.id to the conclusion of a here- 
ditary control of sex drive. An example 
is cited of a twin pair rvliich suffered 
from affections of joints and served nor- 
mally all their life, w’hileas another pair 
free from such defect became impotent 
at years of age only. James (1950). 
Olson and Peterson (1951) and Banc 
(1954) have all suggested that variations 
in serving ability arc largely controlled 
by the genot^Te of the bulls. Olson and 
Peterson (1951) found that nil the mem- 
bers of a set of monozygotic triplets were 
slow servers, McMeckan (1952) studied 
10 to 15 pairs of identical twins over five 
years and showed tliat the se.xual per- 
formance of bulls is extremely hard to 
be influenced by environmental control 
which indirectly means that it must lar- 
gely be determined by genotype. 

Trautmein (1954) studied records of 
393 spotted Mountain bulls and found 


Table 77 

FREQUENCY OF SERVING INABILITY 


Breed 

Year 

Swedish Red & 

White ISRB) 

1928-44. 45-49 

Swedish ! 

1928-44, 

Lowland 

45-49 

Swedbh PoUed 
Dreed ISKBI 
1928-44 45-49 

Impotcntia 

cocundi 

3-1% 

41% 

.30% 

45% 

68% 

72% 

Impotcntia 

gcncrandi 

25^0 

20% 

isre 

12rr 

-1.8% 

s.oro 
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berg (1967) presented a gencology of 
Black Pied Lowland cattle, several mem- 
bers of which were affected with impo- 
tentia coeundi. The condition ts’as first 
detected when a bull which gave collec- 
tions in an artificial vagina could not 
scr\'c cows naturall}'. The condition 
was postulated to be transmitted as an 
autosomal dominant gene. Females did 
not show any deviations in sex charac- 
ters. 

Inherited defects of the feet, joints 
and bones etc. and especially those of 
hindlimbs may reduce the serving abi- 
lity of bulls. Several of such defects 
have been known to have hereditary 
bias. Neilsen (1950) described a here- 
ditar) form of lameness in Red Danish 
hull calves. Gottwald (1953) described 
ciscs of inicrdigital chondroma resulting 
from a dominant mode of inheritance. 
Van Drimmclcn (1912) reported that 
8% of the progeny of a Friesian bull in 
South Africa, suffered from lameness 
and believed the condition to be in* 
hcrited. Syndactylism reduces the mo- 
bility of affected animals and has been 
reported to h.iic a Iicreditary bias in 
Hariana (Singh and Tandon. 1912; 
5(ngh and Bhallachar)’a, 1959). 'I'fus 
defect was found to be due to autosomal 
recessive gene; Holstein Friesian 
(Eldridgc et n!, 1951) and in Nipponese 
improved caide (Motahishi. 1951). Van 
Schaik (1956) obscn'cd in Dutch Frie- 
sian cuitc, hereditar)’ defects of hooves 
and CTMkcd hindlimbs in which exces- 
sive weight was brought to be borne on 
heels and which ultimatclv lead to wn- 
soundness. 

Hansen (19G1) studied 49 .sons of 48 
cows on 38 farms all sired by a single 
Red Danish hnfl of svhicli 65^ were 
affected with arthritis serosa tarsi. At 
three years of age the incidence svas 
71^ and at 4 years as high as 81^. Sus- 


ceptibility to this condition disturbing 
normal mating behaviour was believed 
to be inherited. 

Horse 

Vander Plassche (1955) observed that 
in spite of normal mounting. 19 stallions 
of Belgian breed failed to ejaculate. In 
a third of these, the defect was noticed 
in the first breeding season and in the 
remaining, after serving normally, in 
one or more seasons. This purely func- 
tional anomaly was thought to be due 
to recessive genetic factors getting ex- 
pressed due to adverse environmental 
conditions. 

Sheep 

Hulct el al (1962) .suulied mating be- 
haviour of 32 rams, each allotted 18 to 
32 ewes in a pen. Variations in meteoro- 
logical conditions (except for amount of 
sunliglu) or in type of artificial illumina- 
tion had no apparent effect on mating 
behaviour. Most important factors were 
individual differences and number of 
ewes on heat. When the latter was held 
constant differences between rams were 
highly significant. Ramhoulct rams 
were most active breeders followed in 
Older by 'raighesc and Columbia rams. 

rigs 

Sciu'lling (1962) reported from an in- 
breeding experiment with brother sister 
mating in swine over four generations 
that three hoars of the fourth generation 
showed impotenc)’. Histological exami- 
nation of testes revealed no reduction 
ill hormone producing interstitial tissue 
and no other histological abnomialiiics- 
Spermiogencsis was also normal. 

Pottlfiy 

As regards inheritance of fertility and 
infcrinily, considerable work has been 
done in Poulir}*. 
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Me Daniel and Craig (1959) studied 
reproductive behaviour of 120 White 
Leghorn cockrcis and its relationship to 
semen cliaracteristics and fertility. 
Significant associations were found bc- 
tsveen social aggressiveness score, sexual 
effectiveness score (number of successful 
matings in 10 minutes) and crouches eli- 
cited from hens. Sexual effectiveness 
SOS significantly associated with ferti- 
lity. 

A very interesting series of experi- 
ments revealed that reduced fertility of 
rose combed conkrels was ultimately 
traced to reduced sex desire. Crawford 
and Smyth Jr. (1964 a) investigated the 
causes of reduced fertility of homozyg- 
ous rose combed males in poultry. Mhcn 
RR, Rr and rr males were mated to rr 
hens, no significant differences in the 
ratio of these three genotypes w^s 
found, indicating that there was no de 
ciency of progeney of one genot)pc or 
sex. It svas observed from Rr X rr mat- 
ing that neither the fertility of sperm 
cells carrying the R gene nor the dura- 
tion of fertilizing capacity sras reduced 
RR males produce only sperm cel s wit i 
R gene which means that the delctenous 
effect of R gene is not ^vithin the sper- 
matozoa but of the RR host bod) pro 

ducing the spermatozoa. It sras postu 
lated that the R gene acts as dominant 
in its expression on comb shape “ 
a recessive its effect is on fertility- ra ' 
ford (1964) conducted two ' 

which 11 walnutcombed males (5 ^ 

and 6 RrPp) were used to 
white leghorn (rrpp) hens. In * ^ . 

duration of matings by 
averaged 61.75% and 8.15 “ 

pared to 81.08% and 12^2 da)- 
ing with RrPp males. The co ^ ^ 

ing figures in the second tn 
76.80% and 10.23 da>-s comparen 


83.24% and 14.07 days. These differ- 
ences were highly significant. Tims the 
adverse effect of homozygocity at the 
rose comb locus in males was not modi- 
fied by the gene for pea comb. Craw- 
ford and Smyth Jr. (1964 b) studied thr 
effect of R and r alleles in the Otawa 
Meat Control strain of poultry under 
conditions of natural mating and A.I. 
Low fertility was marked only from 
males homozygous for rose comb (RR) 
heterozygotes (Rr) and single combed 
(rr) males reproduced normally. Fe- 
males of all the three genotypes had nor- 
mal fertility. Examination of incubat- 
ed eggs showed no evidence for increas- 
ed embryonic mortality. \Vhcn females 
of genotype u'crc inseminated u'ith se- 
men of males of .ill tlirce genotypes 
there were 30% more sterile m.iting 
svith RR tlian Rr or rr mating. The 
intenul bettreen insemination and pro- 
duction of the kist fertile cegs was los^Tr 
with RR males than those of other genrv 
types. Crais-ford and Sm)tl> Jr. (1961 0 
inseminated hens with RR spcrmatozo.i 
in rr seminal plasma. RR spermatozoa 
separated and resuspended in RR. Simi- 
lar ircaimcni was given to rr spermato 
7 oa also. There was no imlitar.on tli.u 
rr seminal plasma afrccletl the fcrlihiv 
of RR spermatozoa or Mtc-vers.i. ^o 
significant differences existed between 
RR Rr and rr males in semen volume. 
Dcrccntnge of dead spermatozoa and ab- 
normal spermatozoa, mouhiy. 
^n«n.ra^n .nd mv,h)Ien. bin. r. 
duciion time- 

Cn.Kfor.1 and Sm).h Jr 
died five horaoareou, K«c p’"'’ j 
97 heierozvgous rose comb (Rr) a. -l 

t disnb' icenrded, Ooi-c.i 

^ fcmJc ''Vv> ,igni£andy fv.. 

|Saf« cvpo«d to RR cocvtcl, .7.0.0 
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^viicn they tvere mated to Rr or rr males. 
It is suggested that the reduced fertility 
in RR males in natural mating might 
be due to their low mating frequency. 
Tindell and Arze (1965) reported from 
an experiment on 300 Athens Canadian 
foundation flock of poultry' for selection 
of mates for high and low mating abi- 
lity that they measured number of mat- 
ings completed in four and ten minute 
periods by 28 treek old cockrels. The 
selection was carried out for three gene- 
rations. The mating ability of the high 
and low groups was 7.63 and SA5 in the 
first generation and 13.63 and 5.57 in 
the second generation. Age at sexual 
maturity was significantly greater at 
14.79 weeks in the high group compar- 
ed to 12.89 weeks for the low mating 
group. 

CHROMOSOMAL ANOMALIES 

LEADING TO INFERTILITY AND 
STERILITY 

Cattle 

Leuchtenberger and Schroadcr (1955) 
reported from a study of a dwarf bull in 
a pure Hereford herd that the amount of 
DNA in its somatic cells was only 
slightly more than half the amount pre- 
sent in normal bulls. Similarly, the 
spermatozoa in the epididymis and semi- 
nal vesicles had half the normal haploid 
DNA content. Spermatozoa within the 
seminiferous tubules were ho^vever of 
two types i.e. those with normal haploid 
content and those with reduced content. 
Tlie effect on fertility is not mentioned. 

Peters and Newbound (1957) investi- 
gated the causes of male sterility in 
crosses of American bison and beef 
cattle, from their studies on 7 bisons. 
11 Hereford and 11 Catialo (1/8 to 3/8 
bison) yearling bulls. The mean testi- 
cular temperatures were 93.9±4.0®F, 


91.0 + 3.7®F and 86.8 + 5.5°F, respec- 
tively. The difference between Here- 
fords and Cattalos was almost signi- 
ficant. The mean body sveight and 
testis weight (in brackets) were 596.2 lb. 
(53.3 g), 770.6 lb. (201.3 g) and 776.4 
lb. (89.8 g.) One cattalo svas fertile, 3 
had a low degree of fertility and 7 were 
sterile. 

Kmidsen (1958, 1961 a, b) described 
two types of sterility in bulls, both pre- 
sumed to be of genetic origin. 

A. Sticky Chromosomes 

Kniidsen (1961a) reported from his 
cytological and morphological studies 
on ejaculates of five Holstein Friesian 
bulls and one Red Danish bull having 
slight bilateral testicular hypoplasia, 
that all the bulls had good libido. The 
chromosomes of the dividing spermato- 
q'tes instead of passing in two daughter 
cells, tended to stick together. This re- 
sulted in chaos in succeeding meiotic 
divisions. The ejaculates were charac- 
terised by aspermia and oligospermia. 
Histological examination of the testes 
showed that pyknotic nuclei were dis- 
tributed throughout the seminiferous 
tubules and the chromosomes tended to 
stick together. Majority of the cells 
showed karyopyknosis or katy’olysis. The 
semen was thin and tratcry tvhen the 
samples were centrifuged, the sediment 
contained mostly pyknotic nuclei and 
few hyperchromatic spennlikc struc- 
tures, 

B. Multiple Spi.ndle Formation 

The other type of abnormality was ob- 
served in three Ssvedish Lowland bulls 
aged between H to 3 years, culled on ac- 
count of sterility resulting from poor se- 
men quality. The bulls exhibited un- 
usually strong libido but had a moderate 
testicular hypoplasia. Cytogenetic stu- 
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dies revealed that the spermiogenesis 
was arrested due to multiple spindle 
formation. The chromosomes divided 
without the succeeding division of c)U>- 
plasm. These bulls produced watery 
ejaculates containing giant cells, pykno- 
tic nuclei and few spermatozoa. Two of 
these bulls had the same sire and at! 
three had the same paternal grand dam 
As possibility of toxic effects could be 
eliminated, it seemed possible that the 
defect could be inherited 

Both the above types of abnormalities 
could be diagnosed with ordinaiy micro 


scope. 

Knudsen (1961b) from his electron 
microscopic studies of spermatozoa of 
bulls which w'cre excellent, accord 
ing to conventional methods o 
assessment and >et had low ferti it> 
reported that four of these bu s wer 
imersion heterozygotes and 
were translocation Iietcrozygotes t 
mciosis, in the former group, t * 
mosomes of the im onion pair o 

loop. ^Vhc^ crossing ON cr took pne 

Nvithin the loop, one of iI'C 

chromosomes liad in'O centronurt . 

the other lacked a ccniroincrc 

latter lacks orientation 

sion and may pass in cither , 

.Inuglucr cells The 

bridge bciuccn two P®'T „„ 

some, and after it P'C ^ 

Inlanccd dnigbtcr cell? "cre ^ 

Such trper of .penurtoroa nu ^ 

able of fcrtdiration ol 
rtgoter fonnetl bare tincrno 
btliiN. 


life. The male Iiybrids of the first and 
second (backcross) generations to Yak 
were howeter sterile though they ex- 
hibited normal sexual be!ia\inur Sper- 
matogenesis did not proceed beyond the 
spcrmatoqtc stage N’omnl spermato 
genesis occurred in ihc second bickrrois 
generation bulls. There appeared to Ik* 
a genetic rclationstiip bctuccn jwllcd 
condition and spermatogenesis, since the 
polled bulls of second generation did not 
show am sign of spermatogenesis 


Tnijillo rt al fl%9) reported spernn 
togcncsis in a chromosomalU aerified 
male hinna Spermatogonia of large 
size (indicating tctraplnlday artiaclv 
engaged in mitosis sscrc obscracd in 
ibe left testis The second ira sperm » 
locates appeared to contain four tmrlei 
each W'cllfortnnl si>ermato/o» ivcre 
Kcnriomllr found in the right Ic'lit but 
ilicr trcrc immotilc mil inidrd m dump 
im-cilicr Some bid either nm hei.li or 
iwo trill Since ihe rpcrmheii.i md 
.perm mb appr"'"''""' ''l'' .l!''"" 
.Urnrion. of the t' 
lh« wete ron.ideir.l lo V hiplnd rp 
diploid No roPcep.inn orrii.in 
,„,p..e of .eiK'.trd mmt.-' " "" 
mj.o .nd.r-iiiPg .iri.litr 
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to 86 kg. This condition corresponds 
to the Turner’s syndrome in man. 

Ishiliara (1955) stated that in none ot 
the male tortoiseshell cats studied by 
him, spermatogenesis could be obserx'ed 
in the testes. Sertoli cells ivere present 
but most of the spermatogonia showed 
signs of pyknotic degeneration. A few 
abnormal primary spermatocytes were 
observed in one cat only. Ishihara 
(1956) from his cytological studies on six 
male tortoiseshell cats reported that in 
one, spermatogenesis was absent, in two, 
a few spermatogonia were found, in the 
fourth cat, secondary spermatocytes 
were found and in the remaining two, 
spermatogenesis was apparently normal. 
In these apparently normal tomcats, the 
diploid chromosome number in the 
spermatogonia and spermatocytes was 38 
including the two sex chromosomes i.e. 
the same compliment as in normal male 
cats. Komai and Ishihara (1950) collect- 
ed records of a total of 55 male tortoise 
.shell cats and actually examined 24 of 
them. The colour pattern of males was 
similar to female tortoise shell cats. How- 
ever such males tended to be timid, had 
smallei sized testes and lacked sexual 
behaviour even in breeding season. The 
testes of four sterile tomcats were exa- 
mined histologically and no spermato- 
zoa rvcrc detected. Degenerative chan- 
ges ivere seen in germ cells. Three ap- 
parently fertile males had histolc^cally 
normal testes with 38 chromosomes as 
in normal males. It was suggested tliat 
the gene ‘O’ (orange colour) is only par- 
tially sexlinked and can be transferred 
from X to Y chromosome by crossing and 
of the pairing segments. It was assumed 
that a gene or gene complex situated on 
the Y chromosomes, governing fertility 
is also transferred along witli 0 from X 
to Y chromosome. If on the rare occa- 


sions, the latter did not cross over, ferti- 
lity would be normal. 

Thuline (1964) suggested that male 
tortoise shell. Calico cats have an XXY 
chromosome constitution. The presence 
of 2 X chromosomes allows both black 
and yellow' as in females, tvhile the Y 
determines raaleness. Such cats are 
sterile. Ferv such tomcats had 39 chro- 
mosomes instead of normal 38. 
In fibroblast cultures of one tor- 
toise shell male, a normal 38 
(XX) cell line and a 57 triploid 
(XXY) cell line were observed. This 
was regarded as a chimera resulting from 
fertilization with tw'o different sperms. 
Another unusual cat had a cryptorchid 
testis on one side and an ovaty' on the 
other. Tlie coat was w’hite and it had 
one yellow and one blue eye. The 
cliromosomc count w’as normal but some 
cells were XX and other XV. 
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to 86 kg. This condition corresponds 
to the Turner's syndrome in man. 

Ishihara (1955) stated that in none of 
the male tortoiseshell cats studied by 
him, spermatogenesis could be observed 
in the testes. Sertoli cells were present 
but most of the spermatogonia showed 
signs of pyknotic degeneration. A few 
abnormal primary spennatocytes were 
observed in one cat only. Ishihara 
(1956) from his cytological studies on six 
male tortoiseshell cats reported tliat in 
one, spermatogenesis was absent, in two, 
a few spermatogonia were found, in the 
fourth cat, secondary spermatocytes 
were found and in tlie remaining two, 
spermatogenesis was apparently normal. 
In these apparently normal tomcats, the 
diploid chromosome number In the 
spermatogonia and spermatocytes was 38 
including the two sex chromosomes i.e. 
the same compliment as in normal male 
cals. Koraai and Ishihara (1956) collect- 
ed records of a total of 55 male tortoise 
shell cats and actually examined 24 of 
them. The colour pattern of males was 
similar to female tortoise shell cats. How- 
ever such males tended to be timid, had 
smaller sized testes and lacked sexual 
behaviour even in breeding season. The 
testes of four sterile tomcats were exa- 
mined Ijistologically and no spermato- 
zoa were detected. Degenerative chan- 
ges u-ere seen in germ cells. Three ap- 
parently fertile males had histologically 
normal testes with 38 chromosomes as 
in normal males. It "was suggested that 
the gene ‘O’ (orange colour) is only par- 
tially sexlinked and can be transferred 
from X to Y chromosome by crossing and 
of the pairing segments. It was assumed 
that a gene or gene complex situated on 
the Y chromosomes, governing fertility 
is also transferred along with 0 from X 
to Y chromosome. If on the rare occa- 


sions, the latter did not cross over, ferti- 
lity would be normal. 

Thuline (1964) suggested that male 
tortoise shell, Calico cats have an XXY 
chromosome constitution. The presence 
of 2 X chiomosomes allows both black 
and yellow as in females, tvhile the Y 
determines maleness. Such cats are 
sterile. Few such tomcats had 39 chro- 
mosomes instead of normal 38. 
In fibroblast cultures of one tor- 
toise shell male, a normal 38 
(XX) cell line and a 57 triploid 
(XXY) cell line were observ'ed. This 
was regarded as a chimera resulting from 
fertilization ivith two different sperms. 
Another unusual cat had a cryptorchid 
testis on one side and an ovaiy' on the 
other. Tlie coat was white and it had 
one yellow and one blue eye. The 
chromosome count was normal but some 
cells were XX and other XY. 
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Chapter 51 


Nutrition in relation to Fertility 


PLANE OF NTITRITION 

Cattle 

FCMALn 

Asdell (1955) staled that underfeed- 
ing of heifers delays the onset of first 
oestrus. Joubcit (1951) reported that 
late puberty (by 9.6 montlis) was observ- 
ed in heifer calves raised on pastures 
only during the period of winter depres- 
sion. The plane of mitiition during the 
growth period has a marked effect on the 
age of puherty and on tlic ocairrence of 
first oestrus. Once the puberty is estalr 
fished with proper body sire and rcgvdar 
ocstrous q-cles commence, the effect of 
plane of nutrition whether liigh or low 
is not so intense. 

Sorensen cl al (19.59) observed saria 
tions in the average age at first oestrus 
in heifers reaied on liigli. meilinm and 
low levels of feeding as 37.1. -fl- pm 
70 0 weeks respcctiv els . Similar findings 
on heifers raised on different plan« o 
nutrition have been obserseil b' Keitl cl 
al (1951). Patel cl al (1936) reported 
similar observations in Kankrcj call e. 


during late pregnanq as per NRC stan 
dards. Zimmerman ct al (1961) found 
that it is not the restricted intake of pro 
tein blit the low energy levels dial are 
responsible for delay in the nitset of post 
parttim oestrus 


hfahadevan (1902) slated that the 
practice of fiiishing and steaming up to 
increase fertility ami production is tn 
vogue but such practices mav lead to te 
prothictivc disiurhatirrs due to high 
plane of nutrition 


Rangiah (1971) cl timed r irlv post p it 
turn brat and tnnceptiiill (wuhni 90 
d.avs) in Cir cows maintained on liiitli 
nkme of mitti.ioii . 1 . the In. Itmiestet 
of ptrgnino. contprted to the del. ve, 
perLi of ^ to 6 months 1.1 the same 
JjrrH 
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attain puberty much later comparctl lo 
ihc adequately fed ones. In an experi- 
ment on Holstein bull calves ivitli high 
plane of nutrition, motile spermatozoa 
were obscr\'ed as early as 37 weeks com- 
pared to 51 ^veeks in the group main- 
tained on lotr level. WTien the semen 
production of these bulls was studied at 
78-80 tveeks, the high level group had 
about double the sperm concentration 
than that of low level group rvith their 
accesssor)’ organs tended to be small in- 
dicating a probable failure of testoste- 
rone secretion. In an experiment 
where only the energy intake was re- 
duced but other nutrients fairly kept on 
a constant level, Asdell (1955) obscrx'cd 
that there was delay in spermatogenesis 
and reduction in the number of sperma- 
tozoa. FUpsc ct al (1953) reared 4 
groups of Holstein bulls on different 
levels of nutrition. One was maintain- 
ed on a low level (70%), another on nor- 
mal (1009?-) and two on higlt levels 
(115% and 130%). The mean ages 
when motile spermatozoa were first oh- 
sened in an ejaculate were at 06, 46, 
41 and 43 weeks respectively. There 
sras no difference in the volume of eja- 
culate. pH and percentage of live sper- 
matozoa in the different groups. The 
different Icscls of nutrition caused con- 
siderable variations in body weight by 
about 90 weeks of age, but the skeletal 
development was least affected. 

VanDcmark et al (1964) obscrs-cd dlf- 
fcrcnccsin the age and weight at puberty. 
Underfeeding delayed the production of 
optimum levels of semen by about 8 
months. The weight of the carcass and 
weights of the testes, epididymis, Cow- 
per’s gland, pituitar)- and adrenal gland 
except the seminal vesicles were always 
less for the restricted group even after 
placing them back on normal rations. 


However, the animals regained in body 
iveight. Effects of reversal of feeding 
levels in both the groups were slight ex- 
cept that in the lower group regenera- 
tion svas slosver. 

Studies made by Branton ct al (1947, 
a & ?») indicate that Icsel of protein to 
the extent of 12% in the feed was suffi- 
cient for dairy bulls. Feeding bulls with 
20% protein resulted in a higher con- 
centration of sperm but lower volume 
and total sperm per ejaculate. 
Afcacham et al (196.3) observed that as 
against normal protein level of 14% in 
feeds, young bulls svhich were fed less 
than 2% protein had low semen volume 
and the total sperm ejaculate decreased 
considerably. 

Mann (1964) studied the nutritional 
effects on the functions of accessory 
glands and found that nutritional 
effects on these glands may precede 
changes in spermatogenic function. 
Examination of the semen samples 
revealed that androgenic function 
as indicated by the appearance 
of fnictose and citric acid in 
the semen, was retarded in underfed 
calves upto 4 months or so. The appear- 
ance of the spermatozoa was also delayed. 
It is evident from the studies of Mann 
(196-}) that the age of puberty in young 
bulls was affected by nutrition, sperm 
production was depressed and it is diffi- 
cult to overcome such a condition, even 
after subsequent improvement in 
feeding. 

It has been conclusively proved tliat 
adult bulls are lc.ss susceptible than 
young ones to effects of underfeeding 
except reduction in fructose and citric 
add levels in semen (QuickC cl al, 
1950; Graham and Fmlrick, 1957 and 
Shirley et al. 1965). Various functions 
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of the rcpiocluctiNC orgins may hoiv 
e\er be set right by adequate feeding 

Sheep 

Female 

A re\ieu of literature shows that 
evidence on the effect of the plane of nu 
tntion maintained prior to and during 
breeding season on the onset of 
oestrus and the length of oestrous 
cycle is not very clear Hafez 
(1952) obseraed that underfeeding 
did not delay the onset of breed 
mg season in Suffolk eives yearlings and 
adults placed on sub maintenance feed 
mg for about 3 months prior to the e\. 
pected onset of breeding season and 
they came into heat at the normal time 
even in spite of the loss of about 45% 

of their initial weight Allen and Lam 
mmg (1961) observed significant leng 
themngof the oestrous cycle and inacase 
in the incidence of silent heals 
ewes on sub maintenance diet c) 
observed high o\ulation rate in 
Smith (1965) howe^cr found that there 
was a fairly marked dcla> m oestrus 
with decreased intensit) in ewes placed 
on sub maintenance feeding during win 
ter and spring Gerring (1954) ® 
tint there is no etidence tint nushini: 
m etves leids to earl, 
breeding season ^Vallace ( ^ ^ 
served that enes which were fins ^ ' 

significant!, shorter c,cles than nnntish 
ed ewes 

Hatez (1952) toun"! “i 

silent heats were on the incrrasc i ^ 
on sub maintenance diets an c 
super maintenance diet resu t i 
recoser, tor setting up normal cscles 

W'allace (1954) and f sheikh cl 

( 1955 ) obsersed that osailation rate 

die increase in ewes fed at a high lead 
prior to mating Feme ct d (19^9) 


concluded that the bod, weight at the 
time of breeding m jearling ewes was 
more important in determining rate of 
os Illation than changes in the nutri 
tional status Body weight and plane of 
nutrition affect the rate of osulation in 
ewes Flushing for 4 aveeks or more has 
a beneficial effect on the rate of ovlila 
tion 

Effect on Litter size 

Increase in the lambing rate in flush 
ed ewes has been reported b. Vita 
(1951) and Gerring (1934) Esidencc has 
been presented b, tVallacc (1901) and 
Coop (1964 66) that higher lisc weight 
m ewes is associated with higher twin 
ning rate and less barren ewes Coop 
(1964 66) claims that nushing has i 
specific effect le in ewes of same lisc 
weight and conception rate those gam 
me weight will base a higher pcrcen 
tage of twins than iliose maintaining 
stead, hsc weight Hiilct et al (196.) 
and Coop (1964) liasc concltided dial 
the period immediatcl, before miiing 
was the criiicil one kfciianii (lOfJ) 
reported sujicrior rtsults h, nusliiiig on 
g,i,ss IS romp.rcd m those on rirsiU 
It appears ftrmi work of I\ ill, „„s ( ISa I) 
and Huh, d »' (1962) tint i;-;n -cs 
roa, not respond to lliisliing ' 
same intensil, as the older ones 

Klostc-rman d al (lOal) found no 
significant differences on niimlier tl 
lambs liom and niimlicr of Inricii c sm 
b, placing ewes on different hsel, o 
plo.ein, during n„sh,ng '"ee. mg a d 

aculions SIcn and Uhiling (19.2^^ 'h 

mined similar result, 1 -PP"" 

the abosc work dc, 

ion of dictan protein m cornu crctl 

nuate c^en for licar.rz * 

in be inferred from d e s 

that in a ruminant like t 
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oE protein or nitrbgen has little efEcci 
on reproductive performance (Kloster- 
man et al, 1953; Slen and Siting. 
1955). 

Davenport (1967) reported work in 
Border Leicester X Merino ewes divided 
in two equal groups, one fed on oat 
pasture and another on clo\’er pas- 
ture. In the first year 84.2% of the 
mated ewes in oat group lambed as 
against 97% in the clover group. How- 
ever, in the fifth year 87% of the oat 
group lambed, versus 46% only of the 
clover group. The lamb mortality was 
18% in oat group and 39% in tlic dovci 
group. The lambing percentage in- 
creased steadily from year to year in 
ewes on oats and reached 124 in the 
final )car versus 66 in ewes on clover in 
which it showed a gradual decline. The 
rale of twinning was significantly lower 
in the cloter grotip. 

Accurate information on the effect of 
different levels of feeding on rams is not 
very precise. Hulet et al (1956) report- 
ed 110 significant effect on fertility in 
rams fed only on roughages or a mixture 
of roughages and grains. Salamon 
(1964) fed rams a high and low plane of 
nutrition and did not obsers e any signi- 
ficant difference in libido, but sperm 
density, volume per ejaculate and moti- 
lity were higher in the high plane group. 

It can be inferred from the work of 
^^'amick et al (1961) that protein re- 
quirements for the reproductive proces- 
ses in the ram appears to be inconsc- 
(jucntial and whatever neccssaiy is rea- 
dily made available from the tissue of 
the ram or by supplementing tirca as 
the only source of nitrogen which was 
found to be as satisfactory as soybean 
protein. 


Swine 

Female 

Duncan and Lodge (1960) reported 
the mean age at puberty in swdne as 200 
days, but with marked variations with 
breed, environment and nutrition. 
Robertson ct al (1951) failed to find 
significant differences due to feeding on 
the age at puberty but Burger (1952) 
obser\'ed that the underfed gilts average 
235 days and 118 lb. of body weight at 
the first oestroiis compared to 188 days 
and 194 lb. of body w'cights for the con- 
trols which were fed adlib. Gosset and 
Sorensen (1959) obscr\'cd that the 
weights at puberty in gilts were 186 and 
166 lb. respectively on high and low 
energy diet. Hotv’cver, theiv obsena- 
tions sliow that the age of puberty on 
the high energy diet was 214 days^nnd 
on the loiv energy diet 206 days. The 
difference is not significant. Sorensen 
et ttl (1961) obscn’cd no difference in 
age at puberty between groups of gilts 
fed at different levels. Haines et ol 
(1959) observed that gilts on high 
energy diets readied puberty signi- 
ficantly earlier at 197 days as compared 
to 217 days on low level and correspond- 
ing weights were 196 and 160 lb. From 
the above review it can be inferred that 
a moderate level of underfeeding has 
little effect on age at puberty, unless 
otherwise, when it is severe enough to 
lower the bodysveight. 

Heap (1966) however, in his experi- 
ments on swine ohsersed liighly signi- 
ficant correlation between the hotly 
weights of tlic sow and osailation rate. 
This supports the vicsv that the niiiri- 
tional status at tlie time of the oestrus 
has an influence on the rate of ovulation. 
As in ilic sheep, it appears that increase 
in the feeding siandanl for about tiso 
weeks prior to ocsirous pcriosl may pro- 
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duce beneficial results. Kvasnitslty 
(1956) has cautioned that veiy high feed- 
ing level has no beneficial effect but it 
may likely to affect adversely. Tasscll 
(1967) in his review has mentioned that 
there is growing evidence to show that 
a high plane of feeding immediately 
after mating adversely affects embiyo 
survival. O'Grady (1963) found that 3 
to 6 lb. feed daily given to gilts and sows 
has little effect on the size of the litter 
(average 10 1 and 10.3). Lodge cl al 
(1966) made similar observations. Adams 
et al (1960) reported that gilts if gi'cn 
mai/e only, failed to come into oestrus. 
Ovulation rates ss-erc greatest on the 
327o protein (Maize + Soyabean meal) 
and the protein (Maize + Scsame+ 
Lysine) diet. In the group receismg 
maize only, tlie sseight of the anterior 
pitiiilarj ssas the least, ''"tslcr ^ml 


0.06% ether extract. In both male and 
female the sexual maturii) u-as del.i)ctl 
and weights of testes and osaries were 
reduced comparal to their \\cights in 
those reccising 5^ lard. 

Malt 

The desclopment of ilic sctninifcrmiN 
tubules svas obsersed to In\e licen re 
tarded as a result of undcrfcaling in 
boars (Nhs-a. 1951) The first appcir.mcc 
of spermatoroa was found to ln\c been 
dcb>crl bv about 30 diss and c\cn at 
10 inontlis of age. certain Ixurs Ind 
none. Spcrmatn/o.i from the tamli 
cpidtd>mis of underfed lK>»rs were in 
active at " months of agt at 7 iiu*ntli» 
houever. thes ucre simitrr to those I'f 
normal Innrs It is observed tin' m 
l>oirs. .age at pubtrtv i< not alFectn! si; 
nificnntlv b> dilkrctit Icvtls ..f umn 
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of fat in the ration. Weights of tcstc-s 
were found to have been reduced. 

VITAMINS IN RELATION TO 
FEUTILITT 

Vitamin A 
Cattle 

Han and Gilbert (1933) observed that 
cows grazing on dry range for extensive 
period gave birth to weak or dead calves 
and subsequent to parturition did not 
exhibit oestnis until they received 
greens. 

Madsen and Davis (1949) observed 
that fertility was low in cows receiving 
30, 45 and 60 mg. levels of Vitamin A 
and those receiving 90 mg. or more did 
shotv normal efficiency. However, tlic 
intensity of symptoms was dependant on 
the various levels of intake. Byers et al 
(1956) found that the second generation 
cows raised on a suboptimal carotene 
diet 50 mg. did not show satisfactory fer- 
tility even when the level of carotene 
was raised to 100 mg./Kg. body weight 
daily. Typical lesions of carotene de- 
ficiency such as hydrocephalus, blind- 
ness and weakness at birth were observ- 
ed in the third generation calves, even 
the Clives svhich appeared normal at 
birth but which were subjected to pre 
and postnatal deficiency showed patholo- 
gical lesions of optic nerve, pituitary and 
adrenal glands. It appears that Vitamin 
A requirements for production are 
higher as compared to the needs for the 
prevention of night blindness. It is evi- 
dent from the work of Madsen and Davis 
(1949) that serum levels of Vitamin A of 
18 mg/ 100 ml. or less are not conducive 
for normal reproduction. It is observ- 
ed from the work of Hodgson el al 
(1946), Erb et al (1947), Madsen et al 
(1948) and Byers et al (1956), that q’stic 


condition of the pituitary gland appears 
to be a constant feature of Vitamin A de- 
ficiency. Cystic condition may interfere 
with the production of gonadotrophin. 
Mahadevan (1962) has shown that in ma- 
ture cattle, Vitamin A deficiency can be 
cured by administration of Vitamin A. 
but in animals in which deficiency has 
occurred before maturity, it may result 
in irreversible damage such as cystic 
condition of pituitary and degenerative 
changes. In most of the affected animals 
major part of tlie anterior lobe of tlie 
pituitary may be involved. Deficiency in 
mature females may result in abortions 
during the last third of gestation period, 
With retention of foetal membranes. 
Mahadevan (1959) on his investigations 
on subfenile Hariana heifers found that 
levels of Vitamin A are significantly 
lower in the case of heifers not coming 
to heat, than in the normal ones, though, 
the values for calcium, phosphorus, cop- 
per and carotene in the blood of animals 
in both the groups were practically the 
same. Mahadevan (19C2) conducted 
investigations on groups of Hariana hei- 
fers in u'hich there u'as delayed sexual 
maturity, even though they were be- 
tsvecn 4 to 5 years old. He divided the 
lot in two gj'oups. TJic blood picture 
for calcium, phosphouis, carotene and 
vitamin A level before treatment was the 
same for all and including the grazing 
and managemental conditions. Experi- 
mental lot injected with 10 intra-muscu- 
lar injections of Vitamin A acetate. 
1,00,000 i.u. each at 3 days interval, 
came on heat on the 5th. 18th and 97th 
days after tlie commencement of Vita- 
min A therapy. They were inseminated 
and a>nceived, while the control group 
did not come in heat during the experi- 
mental period nor thereafter for about 
a year. It therefore, appears that the 
low level of Vitamin A in blood seems 
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to be an important factor for impaired 
reproduction. 

Deficiency of Vitamin A in bulls de- 
lays sexual maturity. Hodgson et al 
(1946) reported that bulls developing 
Vitamin A deficiency before pubcrt>. 
failed to breed. From a review of stii 
dies, 50 mg/ Kg. body weight, carotene 
appears to be adequate for the perform 
ance of reproductive functions in the 
bulls. Less quantities fed for a prolong 
ed duration may result in marked in 
crease in per cent of abnormal sperms 
and progiessivc decline in moiilttv The 
ill clTccts of the deficicnc> ma> be oir 
reeled by carotene supplementation, 
even though the damage to tcstiailar 
tissue may be of longer diiraiion as that 
of 10 to 20 months 


nonviablc lambs. Guilbcrt rt al (19371 
reported night blindness in sheep at 
about lambing time due to A Vinmiiuv 
sis Lambs born, had no Vitamin A 
stored in their liver It vs.is further ob 
served that even 3 times the dose of 0x1 
liver oil which was sufficient in over- 
come night blindness was not adcquiic 
for producing vkiblc limbs 1 iver nor 
mally acts as a store house for Vitimin 
A and no ill effects miv be olxervet! due 
to deficiency if it is of short duntion. 
but in rase of prolonged dcficicucr. a 
striking effect is observed In a decTCJsc 

<r> th/> \i.lhllltV of limbs 



786 REPRODUCTION IN FARM ANIMALS 

dent that Vitamin A deficienqf may lead 
to a reduction in viability o£ piglets and 
also to malformation usually of the soft 
tissues. 

Vitamin B Complex 

Miller et al (1953) found that it is ad- 
visable to supply at least 1.25 mg. Ribo- 
flavin/lb. feed to ensure that the litters 
have good viability. Lesser intake have 
been incriminated for loss of appetite of 
dams and death of piglets. 

Ullrey ct al (1955) maintained sows 
on 4 levels of pantothenic acid and found 
that gilts receiving 5.9 mg/Kg. conceived 
but farrowed piglets which exhibited 
locomotar incordination and diarrhoea: 
those receiving 12.5 mg/Kg. or more 
did not differ in gestation and lactation 
performance. Devey and Stevenson 
(1963) from similar experiments con- 
cluded that second generation gilts re- 
ceiving lower levels of this Vitamin had 
significantly fewer young and amongst 
those bom, muscular incordination 
seen. It is concluded that 5.4 mg./lb. 
of feed is the minimum requirement for 
litter of normal numbers and viability. 

Vitamin B,, is regarded as the Animal 
Protein Factor and is considered essen- 
tial for the various physiological require- 
ments including reproduction. Mousi- 
gaard (1952) observed that four weeks 
after mating, gilts receiving all vegetable 
diet supplemented with Vitamin B„ 
had more live erabr^’os than the con- 
trols. Although the w’eights of the cm- 
biy'os did not differ between the groups, 
sows not receiving ilie Vimmin B ,3 sup- 
plement produced fewer piglets per 
litter and the viability of those was 
lower than the piglets of gilts receiving 
V^itamin B„. Anderson .and Hogan 
(1950) obsened that gilts receiving Vita- 
min B„ supplements could rear all 
.t- * 


their liveborn pigs where as. the group 
not receiving the supplement lost about 
13% of their piglets. It is seen from 
their work that shortage of Vitamin 
during pregnancy reduced the litter .si7c 
and decreased viability of those bom. 

Vitamin C \ 

Cattle 

Mahadevan (1962) lias explained the 
vital role of Vimmin C on fertility in 
cattle. He states that though ruminants 
syntJiesise their Vitamin C requirements, 
changes in concentration of Vitamin C 
in tlie blood plasma are observed during 
the mid to late heat in cotvs, shotving 
that Vitamin C production follotvs the 
reproductive rhythm. It has been 
shown by some tvorkers that Vitamin C 
injections liavc improved the reproduc- 
tive capacity of liie cow with regard to 
irregular heat, conception rate etc., how- 
ever, it is still uncertain as to the exact 
role of Vitamin C in reproduction in the 
bovine. 

Vitamin D 
Cattle 

Cows on Vitamin D deficiency feeds 
fail to show heat symptoms. Calcium- 
Phosplionis metabolism is under the 
control of Vii. D and as such dcficienc>’ 
of Vitamin D will show higher incid- 
ence of infertility. It has been shoim 
in the continental countries that de- 
creased fertility during winter months 
tras associated with Vitamin D defici- 
ency as a result of poor sunlight. , Sun 
dri^ hay is rich in Vitamin D. If it is 
replaced by poor quality hay or green 
silage, it may cause Vitamin I) dcficicnq' 
particularly dining tvintcr months and 
cause disturbances in fertility. Under 
tropical conditions, usually the hay is 
exposed to intensive sunlight for long 
periods which naturally decrease the 
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quality o£ hay by lo^vering Vitamin A 
and carotene content to a considerable 
extent. 


Vitamin E 

Cattle 

The specific effects produced hi Vila 
min E also known as the "Antislcnbly 
{actor'’ in reproduction in the bonnes 
arc not clear. There is close relation- 
ship between Vitamin C. E and qsiine 
and their influence on fertility. 


Sheep 

Even when Vitamin E is considered 
essential in reproduction tliere is no 
documentary evidence eveept that ewes 
svith Vitamin E deficient "d produce 
Vitamin E deficient lambs wlucli tn« 
develop muscular dystrophy. The c 
dition can be corrccied b) ire.itiiiR the 
lambs with syntliciic tocopherol hut not 
their dams (Thomson and Ailken. I- • ) 
Ihxlcr (1902) suRSCSted that 
contents may inOucncc proper u 
tion of tocopherol in the cbct. 


deficienq. Mahadc^-nn (1902) mention 
cddclay^ sexual maturity and irreguhr 
oestrus and oestroiis qclcs as a rcsnlt of 
phosphorus dcficicna. If phnsplumis 
inwke is lou then a uidening of I’ 
ratio can lead to still further depresdon 
of fertilil). Wltcn Vitamin O sttttis is 
high, the adverse effect of vude Ci P 
ratio disappears. .As against lht«, tin- 
feeding of excess phosphonis rclitivc to 
calcium mav render the endometrium 
partiadarlv snsccptihlc to gemtd infre 
lion. 


The surves of firms r.irned out I>v 

Ilignctl and Hignctt (in'.2) seems to m 
dicate ,hepossd.le..dsM«etlh.><'’f -ub 

optimal lescis of phospImiiM ot wide 
eVr ratios tnl fcrldits in .ih'eutr et 
r^coRiiivahte ch.ur.il ssmptoms <f 'h<- 
deficienq This .. 
ratcil fnun the wmk of ford ( 
Riochatt (in-.r. lo-:. 

(If, 7) 
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Copper 

Elvehjem (1935) established the fact 
that copper is essential for haematopoic' 
sis in a range of animals. The levels of 
copper in various tissues of the body are 
highly variable. The endocrine glands- 
pituiiary, thyroid and thymus carry low 
levels of copper whileas liver, heart, kid- 
ney, hair and brain are examples of high 
copper concentration. 

Sjollema (1933, 1938) in Holland 
showed that copper deficiency is a causal 
factor in a disease of sheep and cattle 
locally known as ‘Lachsucht’ charac- 
terised by diarrhoea, anorexia and anae- 
mia. Bennetts and Chapman (1937) 
in Australia found that a demyelinating 
disease of lambs named. “Neonatal 
enzootic ataxia” was a maniffestation of 
inadequate copper intake from the graz- 
ing and could be prevented by admini- 
stration of copper to the ewes during 
pregnancy, Underwood (1962) mention- 
ed that copper p.irticipates remarkably 
in a variety of functions in an animal 
body. It is vitally concerned in the pro- 
cess of pigmentation, keratiniiation of 
wool, bone formation, reproduction and 
myelinization of the spinal cord in addi- 
tion to that of haematopoiesis. 

Newborn and very young animals ex- 
cept cattle and sheep are normally much 
richer in copper per unit of body iveight 
than adults of the same species. New 
born levels are ivell maintained through- 
out the suckling period, followed by a 
steady fall. Copper concentration of the 
endocrine glands, the muscles, brain, 
heart and the skin arc not generally 
affected by deficiency of or an excess of 
dietary intakes. Whereas copper con- 
tent of the liver, kidneys, spleen and 
lungs can be greatly inaeased by high 
copper intake and that of the liver, kid- 
ney, spleen, hair and blood arc greatly 



reduced in condition of copper defici- 
ency. The liver is the main storage for 
copper in the body and level in the liver 
provides a useful index of the copper 
status in animal body. The liver copper 
levels are influenced by four factors viz. 
the species, age, nature of the diet and 
certain disease conditions. But sex 
does not seem to affect liver copper. 
Fryer (1961) observed that there is no 
significant change in liver copper chan- 
ges during gestation. The liver copper 
status of the new born may be subnor- 
mal if the copper intake of mother is 
low as shoivn by Bennetts and Beck 
(1942). However, post natal copper sup- 
plementation usually rectifies the posi- 
tion. Olcraft and Uvarov (1959) have 
shown that dietary supplements of cop- 
per during pregnancy arc effec- 
tive in raising the copper levels 
of foetal liver to normal in con- 
ditions where copper deficiency existed 
in the mother. Underwood (1962) men- 
tioned that in all species colostrum is 
significantly richer in copper than it is 
in the latter stage of lactation. This 
has been demonstrated by Elvehjem 
et al (1929) in emvs and goats. Thomas 
(1937) in ewes observed that the addi- 
tion of copper to feeds having adequate 
supplies have no effect on the coppei 
content of milk. Similar mammary bar- 
rier is observed to exist with iron but 
not ivith zinc, manganese, iodine, nickel 
and ojbalt whereas deficient intakes of 
copper arc reflected in subnormal levels 
in milk of cows and ewes. Bennetts and 
Hall (1939) reported that low fertility in 
cattle has been associated with copper 
deficiency in several areas. Dutt and 
Mills (1960) reported that in rats copper 
deficiency results in reproductive failure 
with death and resorption of foetuses. 
Disturbances in ocstrous cycle due to 
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1 frrtihtv was restored on supplement! 

copper deficiency have not een ^ „f in m- roooer sulolnte and 2 gr 

. .1 npsrrdicd bV 


copper neiicicncy uav^. 

strated except the one described by 
Sane cl at (1958) who observed tint low 
blood levels o£ copper in cows and hci 
ters resulted in suppressions of oestrus 
and oestrous qcles 

Cattle 

Copper IS vitally concerned in the 
mainl^enance of fertility Copper defi 
ciency in ruminants is not clearly under 
stood It IS even known to occur in graz 
mg animals on P-t-- "‘'7, 
levels are in the normal range (5 pp m 

DM) It may also be associated with 

high levels of Molybdenum 


icrtilliy was icsiuik-u x/ia 

non of 10 gr copper sulphate and 2 gr 
of cobalt sulphate daily for a period 
varying from 6 weeks to 4 months 
Mahadevan (1963, 64) reported the effect 
of 50 mg copper sulphate supplemcn 
tation to the feed in 9 cows The in 
tercalving period in control group was 
445 days whereas the penod was reduced 
from 559 days to 348 days in expenmen 
tal eroup the other conditions being 
equal Kaikini cl ill (1969) observed 
beneficial effects of feeding coppeMobalt 
supplement in the daily feed of seven 
Sahivval heifers (in the age groups of U 
to 2i years) in which ovancs were yet 
to start funciional activity 


Olcraft and Parkar (1949) nd Undm 

wood (1962) have shown that other fac 
tors also seem to be involved Bennmn 
cl at (1948) reported a 77eficiency 
of infertility due “ 

Anaemia and retarded gro'v 
served where copper leveh of he P « 
tures were less than 3 P P jms 

copper *“PP'",*e7) has pointed 

in young stock was severe 

were no adverse effects on *7 
r This IS in contrast to 

performance This i 

scrvitions made by S ^ . i.« ,n Gir 
Ihcir investigation for The 

herds due to copper .^cd the 

deficiency completely si pp 

breeding P-"“,7"heders and 
qucnce that m almo • ,.,npressed 

cows ovarian function vms uW 

the result mupled 

pletelyinaciive and barf 

atonic condition o c^idcnih 

bodv colour ^■3nlnt; 

marked in red bro''!! 

iniens.lv "hwh changed odntv 
and yvale re.1 (Acliromoiradua) 


In a group of 40 pubertal aiioeswoiis 
Gir heifers and 30 cows with postparti m 
anoestrous condition, feeding triple siil 
nSe VIZ cobalt sulphate 2 mgn, cop 
Per mlphate 150 mgm and tron «i 
phate 1 gm daily for a period of 10 days 
and follOTcd by a repeat course after 
10 days induced ovulatory 
r,.miancv Tlic combination of trace 
eferents appear to have proifuced bene 
heal effects in iniliaung ovarian acti 
by cxerling synergysne acnon 
(Kodagah, 1978) 

*"e «5 suflering from copper dencienrv 
-w/iiirp lambs shelving ataxu or 

"h’l^el orniolvlxfenum or oifer 
So,:; faaor, which in.erf«e vn,;, 

3,uorp.ionoruuhm..on7^^^^^^ 

d ,vrs cf time 
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Cobalt 

The occurrence of cobalt in animal 
tissues was demonstrated by Bertrand 
and MacheboeuE (1925). They detected 
minute amounts of cobalt in most of 
the organs of mammals and man. It was 
further demonstrated that cobalt is an 
essential nutrient and mice fed on sup- 
plemented diet lived longer. It has been 
proved by experiments that except in 
ruminants cobalt deficiency cannot be 
induced artificially. Cobalt is essential 
for the synthesis of Vitamin BI2 by the 
ruminal microflora and symptoms of co- 
balt deficiency can be overcome by ad- 
ministration of Vitamin B,j alone. In 
certain cobalt deficient areas in many 
parts of the world, sheep and cattle be- 
come tveak. emaciated anaemic and 
finally succumb. As against this, non 
ruminants like horses did survive on the 
same lands. In sheep, it was observed 
that the administration of 1 mg. of co* 
balt/day by mouth, resulted in a drama- 
tic improvement in the appetite, body 
growth and haemoglobin levels of coas- 
tal sheep. Better results have been ob- 
served with cobalt in combination with 
copper by Marston et al (1948). In sheep 
and cattle, it is observed that due to co- 
balt deficiency, there is emaciation, list- 
Icssncss, blanched mucosa and pale and 
fragile skin. The body of .severely'affect- 
cd animal is a picture of extreme ema- 
ciation. often with a total absence of 
body fat. Lee (1949) reported that gras- 
ses usually liave low concentration of co- 
balt than Icgumc.s or herbs giown under 
the same conditions. 

Normal pastures and fodders \'ar>' to 
a great deal in cobalt content but lie 
ivithin a range of 0.1 to 0.3 p.p.m. Map- 
son (1933) observed tliat cobalt content 
of colostrum is almost 10 times higher 
than in milk. The average level licing 
about 5 mg/L. 


Molybdenum 

Molybdenum in low concentration is 
present in plant and animal tissues. 
Bortels (1930) has shoivn that molybde- 
num is an essential nutrient for growth 
of azotobacter, a nitrogen fixing soil bac- 
teria. Anderson (1956) described that 
molybdenum deficient soils have been 
discovered in many parts of the tvorld 
and striking crop responses ivere demon- 
strated with molybdenum supplementa- 
tion. Ferguson et al (1938, 1940 and 
1943) reported that disease known as 
‘teart’ — amongst grazing cattle has 
been recorded in England with drastic 
diarrhoea as a typical symptom. This is 
said to be due to ingestion of excessive 
amounts of molybdenum from the her- 
bage grazed. Brouwer et al (1958) re- 
ported a similar condition in Holland 
amongst cattle grazing in copper defi- 
cient areas. Treatment wiA copper 
gave favourable results. Dick and Bull 
(1945) successfully treated cases of chro* 
nic copper poisoning in sheep in Austra- 
lia by use of molybdenum. The above 
work tends to indicate the profound in- 
fluence of molybdenum on copper mew- 
holism. Unlike iron and copper, 
molybdenum does not appear to have a 
tendency to accumulate on high levels 
of intake. Most of it is e.xcreted through 
urine. 

Thomas and Moss (1951) have shown 
that high intake of molybdenum causes 
disturbance of phosphorus metabolism 
in some animals such as lameness, joint 
abnormalities, osteoporosis etc. It has 
also been reported that cosvs subjected 
to such conditions fail to conceive and 
young bulls exhibit a complete loss of 
libido. There was marked damage to 
both the interstitial cells and the germi- 
nal epithelium. Spermatogenesis s\*as 
also suppressed. 
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cnilc \nicn,..iml loss of con colour 

folloss ptolongcd intikcs 

It Ins been inoscil .In. . q.nn..n..sc 
rchtionslnp cn.sis bcissecn ™PI’" 
n,ol>bslenn.n High lesels of .nol,b 
.lonnn. ssb.cb lei.l to sconrmg .n aolc 
.n spue of idcq.nic lesels of ™PPoo “ 
be ^nirollcl b) nnss.se onl do o 
copper .0 conn.enct He 
higl. .nolshdeiuim intiUs Dick (19 D 
bis sbossn lint .here is m 
mnljbdcnuin in copper n 
The cop,.er status in m.inil body 
■naeisi or deaeise depending onjhe^ 
thcr ibe intike of feed 

contents deacasc die copp 

lion in the lI^cr only to levels 

nnd bc)ond this the U'cr 

do not drop but the physieil sfmpio 

of copper ‘deftaency beco-^ 

Other dietary '' aijknosvn 

manganese ind sulphate be 

.0 .nlluence the mterrelmonsHP ^ 
tsseen molybdenum , 1055 ) base 
Westerfield and '''ohert (195 ) 
found that j vegetables 

and some green ’^oUbdenum 

are good source passes 

Beck (1962) reported ‘bi^^_,„,.„n of 
usually have b'S’’" possmg «'■* 

molybdenum than cl condition 

them -whereas ^e^erse j j^ents 

sv.th most of the other trace 

Manganese 

-"“m sen Ion concentrs.mn It 


Ins been found to be an activator for 
some cn/jmc sjstcms Sato and Nfurata 
(1972) reported that cosv colostrum is 
SLScral times richer m manganese than 
normal milk The normal level of 
manganese can be increased substan 
tnlly by feeding additional quantity of 
manganese to the cosv As stated by 
Undenvood (1956) under certain dietary 
conditions the egg contains insufficient 
manganese to permit normal hatchabi 
hl> and subsequent development of 
chick embryo Schaible et al (1938) 
observed that manganese defiaency in 
cattle sheep goats or horses under natu 
ral grazing or stallfed conditions is ex 
tremely rare Feeding greens is said to 
have an added adsantage of raising the 
manganese levels Grashuis et al (1953) 
reported that the mam symptoms of 
manganese deficiency are poor body 
grosvth leg deformities avith knuckling 
poor fertility frequent abortions and 
dead dry and brownish hair 


lATTLE 

Hignett (1956) BenUcy and Phillips 
1951) Mnnro (1957) Dyer (1965) 
gojas et al (1965) Wilson (1965) have 
icsertbed the influence of manganese 
,n fertility and have reported better 
conception rate by manganese supple 
,.cnt Bendcy and Phillips (19al) rc 
ported that He ovary particularly ap- 
Lrs sensitive to low levels of manga 
„ese and He largest decrease m manga 
nese content is observed 
Dyer (1965) and Rojas et al (1965) re 
ported' birth of deformed calves due to 
Lngancse deficenq joints v^e found 
enlaced and legs twisted Th”™?’”" 
(1937) stated from experimental mid 
' „ that a level ot about 23 ppm of 
Lnese m He diet meen wtth repre. 
dueme requirements and as He roan^ 
nese contents of pasture ts usually m 
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region of 50 to 100 p.p.m. there are re- 
mote possibilities of occurrence of 
manganese deficiency in animals gra2ing 
on pastures. Wilson (1966) reported im- 
proved fertility from supplementai^f 
manganese in case of pasture which 
range from 50 to 75 p.p.m. It is quite 
likely that in some type of herbage, 
manganese levels may be poor particu- 
larly in the ones from heavily limed pas- 
tures. 

Sheep 

No information is available on the 
role of manganese in the reproduction 
in sheep. Undenvood (1962) reported 
that a deficiency of manganese may 
affect reproduction in laboratory ani- 
mals, pigs, and cows. 

Swine 

Johnson (1943) observed that diets de- 
ficient in manganese content may not 
affect the growth but reproduction in 
such cases is usually poor. Inferior de- 
velopment of tlic udder is also seen. 
NcMvland and Davis (1961) found no 
significant adverse effects on the repro- 
ductive capacity of gilts fed on low levels 
of manganese 6 p.p.m. Plumlec et al 
(I95G) obsen'ed irregular ocstrous cycles 
in gilts fed from weaning and through- 
out growth on feeds containing only 0.5 
p.p.m. of m.'ingancsc. Resorption of foe- 
tuses occurred and piglets bom were 
.small .and u’cak. It is thus clear that 
though a deficiency of manganese has 
severe effects on reproduction, the ac- 
tw.al concentration required for opti- 
mum levels of reproduction in the swine 
arc very small, about 5 p.p.m: or even 
less. 

Zinc 

It has been shown by Birckner (1919) 
ihat Zinc is csscmial in the' normal 
growth processes of higfiCT hniinaTs. He 


reported that the milk and yellow of the 
eggs contain high quantities of Zinc. It 
has been shown by Keilin and Mann 
(1939) that the presence of zinc is highly 
essential for certain enzymatic activities. 
Soils deficient in zinc show poor groivth 
of the pasture. In the cat and pig there 
is no fall in the whole body concentra- 
tion of zinc during suckling. In the rat 
and the pig there is a substantial rise 
from the newborn levels during the suck- 
ling and the early stages of growth (Spray 
and Widdowson, 1951). This seems to 
indicate that young mammals get their 
zinc requirements from colostrum and 
milk. Colostrum is four to five times 
richer in zinc than milk. Zinc is pre- 
sent in all living cells. Hair pigmented 
tissues of the eyes and the bones carry 
high concentration of zinc than otlier 
tissues and organs of the body. Zinc 
has a tendency to accumulate in the 
bones. Bertrand and Vladcsco (1921) 
have shown that there is a high concen- 
tration of zinc in testis of man and ram. 
However no differences were observed in 
the zinc content of ovaries during the 
period of sexual activity. Davis et al 
(1952) observed that, there is increased 
absorption of zinc in pregnant cows and 
rats during die last third of pregnancy. 
Colraano and Fiori (1951) observed that 
deficiency of zinc may lead to male in- 
fertility and to the reduction of size of 
testis. Zinc is concerned in some way 
or the other in the testicular develop- 
ment and its function. Plants normally 
contain fairly high content of zinc, as 
sucli its deficiency has not been obser\’- 
cd in farm animals and grazing stock. 
Even in zinc deficient soils, there is a 
reduction in hulk of the herbage pro- 
duced but not in the zinc content. 

It is evident from the observations 
made by Pond and Jonc.s (1961) that zinc 
intake doe.s affect reproduction in gifts- 



nutrition in relation to rLRTlLm* 


793 


The concentration of zinc in feeds has 
to be below SS pp m even in the pres 
ence of high level of calcium-a factor 
which has a tendency to reduce availabi 
lity o£ Zinc. 

Iodine 

Baumann (1896) observed that iodine 
is a normal constituent of the o > is 
sues. Von Fellenberg (1926) has ap- 
parently shorvn that food and 
water is the main source for iodine both 
in man and .animals It is said to be uni 
que among the trace elements 
functions solely as an indispensa e 
stituent of thyroxine 
(1956) mentioned that *e “n'lenirat 
of total iodine in the thyroid glati '• 
widely with the intake ‘ , 

glandular activity, age and m i 
variations However, there is ™ , 

ence to show that it vanes signitontiy 

with sex in any species The 
nation of iodine in the thyroid Rant's » 
closely related to its functiona P 

It h.as amply been proved 
has a marked effect on the 
reproductive performance an 
in farm animals Adequate le a 
intake is therefore of considemblc nn 


turation, especially of the skeletal tis 
sues, the reproductive organs and the ap- 
pendages of the integument 

There is close relationship bctucen 
the functioning of the pituitary and the 
thyroid as thyrotropin stimulates the 
thyroid Rcineke and Turner (1914) 
and Roche el nl (1955) have mentioned 
that in the cow and the goat the thyroid 
of the foetus may contribute to the thy 
roid requirements of a thyroid deficient 
mother 

Thyroid gonad.at intcrrclationslnp is 
markedly observed in some tvpcs of 
birds In Brown I egliorn males, tliy 
roidectomy is followed by a long pcr.otl 
m which icstcs rcnniii smill with no 
snermiogencsis The comb deernses in 

size, moulting is iiihihiiesl and the chi 
nctenstic male pliimige is lost Oestr^ 
gen administration alone ’’I" ' 

does not induce the female , 

tern as IS observed in normal miles This 
l^ves lint there is a synergism action 
T ”e thyroid and ovarian hormones 
ini-v There is a ridiiceil egg 

(«''”"^.'".'^.l,/eTd.ieto.hsro,dee 


production 


lerctore ul 

/- 11 At nl (19d 1) hT'c 

portance Qiroll et V* 


portance QiroU \ 

shown that hypotli>Toidism is ^ 

^vith dwarfism and hence o" action 
gain in weight. Iodine 
only through thyroid am „„tioIs 
'sitii metabolic processes 
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Hignett (1952), Olcraft et al (19M) and 
Moberg (1959) obser\’ed that due to 
iodine deficiency, foetal development 
may be arrested at any stage leading to 
early death and resorption, abortion, 
still birth or birth of weak young ones. 
^Vith prolonged gestation and parturi- 
tion, retention of foetal membranes is 
also observed. Maqsood (1952) reported 
that the thyroid gland has an important 
part in the maintenance of male ferti- 
lity. Hignett (1952) and Jovanovic et al 
(1953) also reported that there was de- 
cline in libido and also deterioration in 
semen quality due to iodine deficiency 
in bulls and stallions. 

Cattle 

Thyroid function is vitally concerned 
with production. Failure of oestrous in 
thyroidectomised cows suggests a close 
rclationsliip of thyroid with the ovarian 
function (Spiclman et al, 1945). In 
iodine deficient areas, favourable results 
have been reported in repeat breeding 
cows by feeding 20 to 40 gr. of an orga- 
nic iodine preparation daily from 8 to 
18 days before the onset of oestrous 
(McDonald et al, 1961). Hignett (1952) 
and Jovanovic et al (1953) reported irre- 
gular or suppiessed oestrous in cattle 
causing infertility and sterility due to 
iodine deficiency. Heifers fed on large 
proportion of Kale resulted in anoestr- 
ous condition with small inactive ov-a- 
ries (David. 1956). Mahadevan (1962) 
has enumerated the different effects of 
iodine deficiency on the reproductive 
tract including a high incidence of post- 
partum genital infections. Iodine defi- 
ciency has been recorded in certain 
parts of Himalaj’an regions. Effect on 
fertility hou'cver, depending on v-aria- 
lions in iodine levels, is not clearly 
knoivT). 


SffEEP 

Falconer (1963, 1965) obsen^ed that 
thryroidectomised ewes exhibited nor- 
mal oestrous cycles and conception rates, 
but the Iambs bom had reduced pre and 
postnatal viability. Sctchcl et al (I960) 
reported reduced viability in lambs as a 
consistant feature while hairless condi- 
tion was seen occasionallj’. Ewes en- 
tirely on Kale feeding arc reported to 
produce a small lamb crop as compared 
to those partly on grass and partly on 
Kale and also with ones receiving iodine 
supplement, alongtvith Kale (Shand, 
1952). Sinclair and Andrews (1959) ob- 
served neonatal mortality in lambs from 
ewes fed on goitrogenic Kale. Such 
ewes respond favourably to iodine ad- 
administration during pregnancy. Sin- 
clair and Andrews (1954, 1959) and An- 
drews and Sinclair (1962) observed that 
Iambs which died from the Kale fed 
group had enlargement of thyroid and 
low thyroid iodine content. David 
(1965) found that oestrual activity was 
not affected by Kale feeding, even when 
it was continued over 10 weeks. Ovula- 
tion and fertility appeared satjsfactor)’. 
though Kale is goitrogenic. Ho^vever 
there was indication of increased em- 
bryonic death after implantation with 
consequent increase of services per con- 
ception. There -was marked adrenal en- 
laTgement in the hypothyroid animal 
which. may be associated with the repro- 
ductive failure. 'Williams cl al (1965) 
observed embryonic mortality in Kale 
fed etves slaughtered from 18 to 22 days 
after the service. Care (1954) reported 
linseed meal as a source of goitrogen. 
Ewes fed 20% linseed meal in their 
ration during gestation produced a fair- 
ly high percentage of goitrous lambs. 
Supplementation of iodine proved bene- 
ficial to overcome the effect. 
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It IS reported Miqsoocl (1952) tint 
prolonged ndimnistrition of tliiouncil 
to mnt Htnbs presented tlic onset of sex 
ml nniurits llroobs ct ol (195!) ob 
scr\cd tint the nnturc thyroidcctomtscd 
nms nnintiin ibcir hbtdo Tnd fertility 
Winsicb ct al (1918) observed that rams 
fed on excess th>rojnolcins were found 
to give poor qinlit) of semen Bogart 
and Ma\ci (1915) rcpoitcd a scasoinl de 
cline in semen qmht) in nms assoent 
ed avith a mild h)potlqroid state It may 
thus be seen that a disturbance of thy 
roid actiMt^ m the ram leads to distur 
anccs of the rcprodiictuc process 


Selenium 

It appears from the literature that 
selenium plavs an important role m 
production in the sheep By « > S 
selenium 1 to 25 nig it has been o s 
ed by Hartley (1953) that it educes th 
percentage of barren ewes Kuttler 
Marble (1960) reported that by supp e 
menting selenium to ewes 
tion beneficial results have been o s 
ed in preventing muscular 
(white muscle disease) in limbs ax 
(1962) has pointed out that thoug tia 
rally occurring Vitamin E deficiency ap 
pears to respond to Vitamin E 
ment primarily it is rcsponsi e 
shortage of selenium The ^ . 

tional association of Vitamin E wit sc 
nmm is not still clear Muth e 
(1958) Proctor ct al (1958) 

(1959) and Hartley and Grant ( ) 

have shown lliat trace element se cn 
IS largely responsible for growl art 
production particular!) m ruminanis 

It IS reported that m to 

some areas striking growth «sp ^ 
selenium ha\e been 
perimcntal trials m selenium 
rn New^ealand, the mortalit) 


lambs was reduced from 27% to 8% by 
supplementation with 5 rag of selenite 
in tlirce doses at commencement 2 
weeks and 6 weeks interval This treat 
ment also led to highly significant in 
creases in the lue weight gains In 
some areas m New Zealand cNpericncmg 
white muscle disease there is an asso 
aated problem of infertilit) 1 X 1111 se 
lenium deficienq the normal pattern of 
oestrus and oestrous qclc is not altered 
in majority of cases and ewes do con 
ceive normally but later it appears that 
the lambing rates were reduced consi 
derabl) Factors responsible for such a 
condition are not clearly known It ap- 
pears that selenium deficicnq ma> result 
in transient form of infertility which can 
be corrected by administration of selc 
mum m proper doses 


The minimum dietary levels of scic 
mum conduave to optimum growth 
health and reproduction is not yet dear 
ly known because it is required in very 
minute quantities and its interaction 
with other components of diet arc not 
understood The loiil selenium lose s 
tn herbrge mr) rcRect the lose s •.tn.l 
able to the ruraimnts beaiisc the trace 
mtnentl ts present tn d.ircrcnt cbem.cnl 
fcUnnd..t.l.t) of each ts no, properh 


Selcnosis 

Selenium toMC.t) » dependant on the 
lesel ol selenium msteatl of the tlurat.on 
of tntabe and the nature of tl.e rest of 
ilie fccsls AlLili disease is the climnir 
form and blind staggers is llic acute 

form 

In horses and cattle the fint nonce 
able ssanptoms of selenosi, is loss of long 
hair Mlossed bs loreress of the feet Ir 
^ected areas foal, ard ca'ses ate a- 
bom »arh defomied hocse, or laar 
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develop these during suclding. Pigs fed 
’vvith-toxic grains show lameness, irregu* 
lar grosvth of the hooves and emaciation 
due to poor intake of food, slotv groivth 
and loss of body hair. Anaemia is com- 
mon in all species. In poultry there is 
fall in the production. The eggs 
sho^v poor hatchability. Franke and 
TuIIy (1935) reported that in Poultry, 
selcnosis has resulted in deformed em- 
bryos characterised by missing eyes and 
upper beaks, distorted wings and feet 
and a peculiar **wiry” condition of the 
doivn. Thus though the eggs are fer- 
tile, the hatchability is low in spite of 
low concentration of selenium so as 'to 
cause obvious symptoms in other classes 
of livestock. Rosenfeld and Beath 
(1954) reported that in rats, selenium 
can interfere with normal developihent 
of the embryo. Similar condition has 
been reported by Wahlstrom et al 
(1955) in pigs, and Rosenfeld and Beath 
(1947) in sheep and poultry. Rosenfeld 
and Beath (1954) observed that the effect 
of selenium on the reproductive. perfor- 
mance is highly marked in the female 
than in the male. "VVahlstrom et al 
(1955) have mentioned that in young 
sows 10 p.p.m. sodium selenite, decreas- 
ed the conception rate, increased the 
number of services per conception’ and 
increased tlie proportion of piglets dead, 
small or %veak at birth. For diagnostic 
purposes the levels of selenium either in 
blood or hair have been found useful. 

Fluorine 

The actual impact of fluorine on fer- 
tility is not very clear. When compared 
to other trace elements there is a nar- 
row margin between optimum levels of 
intake necessary for physiological "ac- 
quirements and the one which might, in- 
duce toxic symptoms, even with sliglit 
increase. ' ' 


It is not clearly known as to whether 
it is essential for the physiological re- 
quirements of various types, except for 
the dental health. However, fluorine 
toxicity is widely known. Even low in- 
take of fluorine has no appreciable effect 
on fertility. Harvey (1952) reported 
that at very high fluorine intake the 
placental transfer of fluorine is sufficient 
to affect the newborn. Van Rensberg 
and De Vos (1966) from their studies 
on Africander cattle concluded that for 
optimum levels of fertility, the fluorine 
intake should be less than 5 p.p.m. De- 
cline in fertility was obseired at liigher 
levels. 

Iron 

Iron is an important constituent of 
haemoglobin which contains the bulk of 
the body iron. Iron content of the ani- 
mal body varies with the species, age, 
sex, nutrition and health status. The 
species differences in the total body. iron 
concentration appears to be small in 
adults but appreciable differences are 
observed in respect of new bom 
(Widdowson. 1950; Granick, 1951). 
Spray and Widdowson (1951) observed 
that there is relatively little iron in the 
body of pigs at birth as compared to that 
in rabbits. This is also related to the 
lower content of iron in tlic liver. But 
in contrast, the neivborn rabbit has a 
much higher content of iron in the body 
due to its large iron stores in the liver. 
Otis and Smith (1940) have shown that 
female rats have a higher touil body iron 
than the males. 

Milk is an extremely poor source of 
iron and administration of iron supple- 
ment to cows or sows arc not capable of 
raising the iron content of their milk 
beyond the levels above normal. This 
is contrast to the observations on 7inc, 
manganese, cobalt and iodine. Under- 
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\sood (1950) mentions lint cow s colos 
mim conntns 3 to D times the non ot 
normil milk 


Iron dcrieicncy Ins not been encoiin 
tcred in form oniiinls except pigs «> 
whieli iron defieienq leads to ter, high Bromine 
' . ' t amemn Manm 


Boron 

It ocairs widely in plant tissues The 
role of boron m animal nutrition is not 
clear 


romine 

Marine plants are richer in bromine 
as compared to land plants This is 
similar to iodine Cereal grains are thi 
lowest in bromines of various plant 
materials Bromine conlent of cow milk 
,s very variable All animal nssiies 
other *an the thyroid glands are usuall} 
50 to 100 times richer in bromine as 
compared to iodine 

Cadmium 

Cadmium is present 

mal tissues mostly in 


whidi iron dcncicnc) 
mortality on account of piglet anaemi 

AnSCELTANEOHS TRACE 

elements 

Aluminium 

It is not known if there « 
the eflcct tliat aluminium has “V 
tial function in plants anima s 
organisms 

Arsenic , „ . 

Arsenic has a small but 'Jf^'Seant m mal tissnes^mostly^^._^ 
fluence on the growth m c ic p p cortex of the horse kidncj 

Chromium ^ ,, 

Stronhum All plant and 
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It IS 

the plants as comparea to '^‘“‘“itted to 
accumulated in bones and tr , 

foetus by the mother and 

regular constituent of Schar 

animals It has been rep phni 

rer and Schropp (1937) to be a P 
growth stimulant 
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the omission of eitner u 


the omission of either ban- ,, Zug^mckel 
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pigs while Strontium pro -o^j-jum ha* ^ci to ntd tliat alon;; vndi a rum 
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sues Though both are rep 5jnt m ^ compared lo li ose c 

mulale plant growth V’nd d^ 

found to be essential m gm"* „.nial ongm- 

velopment of plants 
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Rubidium 

Rubidium affects growth and repro- 
ductive performance if piesent in toxic 
levels. All the soft tissues of the body 
contain relatively higher concentration 
of rubidium without accumulation in 
any particular organs or tissues. Sop- 
bean is the richest source. 

Silicon 

It is found so abunduntly in Nature, 
in soil and plants that good intake is 
automatically assured. Species variation 
in silica content are considerable. 
Archibald and Fenner (1957) reported 
that substantial quantities of silica are 
found in cows milk but they are little 
influenced by dietary silica intakes. 

^ TUanium 

* ‘ In almost all species, titanium is al- 
ways present in living tissues but in low 
concentration in all cells. 

The exact role played by the miscel- 
laneous trace elements viz. aluminium, 
arsenic, b.irium, boron, bromine, cad- 
mium, chromium, nickel, rubidium, 
silicon, strontium, titanium and vana- 
dium on fertility is not clearly known, 
nor it is clear if their toxicity leads to 
subfenility or infertility. 

Oestrogens 

Certain plants, grasses and pasture 
herbage contain oestrogen like sub- 
stances which are reported to influence 
the function of reproduction. Bennetts 
(191G) and Underwood and Shier (1951) 
reported a breeding problem in ewes, 
that was encountered in Australian graz- 
ing pastures which had the subterranean 
clover as the most predominant species. 
Du*alganup strain of this clover caused 
infertility, dystokia, relaxation of the 


pelvic ligaments and prolapse of uterus. 
Survey reports in Western Australia re- 
vealed that 70% of ewes failed to con- 
ceive and also there was further in- 
fluence on lambing percentage ^vhich 
reduced by 30 to 40%. Moreover about 
15 to 20% ewes died during parturition. 
In majority of ewes, there w’as c}’stic 
glandular hyperplasia of uterus associat- 
ed with this condition. Mammary deve- 
lopment and lactation in virgin ewes 
and wethers ^vere the other changes 
noticed. The overall effects appear to 
cause, permanant physiological changes 
which ^vere of an irreversible nature. 
This was evident from the affected 
ewes though transferred to non-clover 
grazing, did not return to fertility but 
continued to show infertility, dystokia 
and changes leading to cystic hyperpla- 
sia of uterus. Bradbury and White 
(1951) proved that oestrogens or oestro- 
gen-like substances arc present in sub- 
terranean clover by isolation of 'geni- 
siein’ from it. Cumow and Rossiter 
(1955) have summarised that the pres- 
ence of 'Genistein' or Gemstcin like 
substances arc found in all strains of 
subterranean clover and ho\vever seve- 
ral other clovers sucli as the red and 
white clover, are reported to contain 
very little of such tjqje of compounds. 

Nitrates 

Gamer et al (1938) obscr\-ed decreas- 
ed viability in piglets farrowed by .sows 
fed on high level of nitrates. 

It is evident from the investigations 
of Teague (1955) that gilts fed on 
lucerne expressed fairly good rate of 
omlation as compared to controls fed on 
concentrate mixture containing all the 
essential nutrients including Vitamin A 
and D. Feeding of Lucerne therefore 
lias great influence on normal fcriilii)- 
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Chapter 52 


Sexual Behaviour in Domesticated Animals 


I. SEX DRIVE 
1. The Male 

Sex drive in the male animal is fre- 
quently referred to as libido. The 
drive matures at puberty and persists, 
in fairly constant degrees throughout 
the remainder of the animal’s life. Libido 
is dependent on the production of 
testosterone but in the individual its 
optimum degree of manifestation is de- 
termined by» inherited characteristics. 
Libido varies slightly bet’iveen different 
age groups. The sex drive may alter in 
consequence of physical changes and 
also with acquired mhibuions associated 
irith adverse experiential factors. 
Under natural conditions poor libido 
is self-limiting — imparting little of its 
inherent basis to the next generation — 
but domestication can alloiv its propo- 
rtion. Nutrition can apparently exert 
some slight influence on libido. High 
planes of nutrition can inhibit testoste- 
rone secretion in some )oung males, 
while gross underfeeding can also im- 
pair libido. The genetic basis of libido 
is evidently great according to very 
strong circumstantial and experimental 
evidence from many quarters. Libido 
is therefoie largely inlicrent and genetic 
in nature. 


Whilst the strength of sex drive affects 
fertility in the male, it is important to 
emphasize that there is no significant 
correlation between sexual behaviour 
and semen quality. In any assessment 
of the breeding ability of a sire, an ade- 
quate examination must therefore note 
the efficiency of sexual bchawoiir, in ad- 
dition to semen characteristics. 

Libido manifests itself in a variety of 
behavioural components which com- 
prise male courtship. A bcha\ioural 
component of libido common to most 
ungulates is the “olfactory reflc.x” oi 
flehmen. In this, the animal full) cx 
tends the head and neck, contracts the 
nostrils, and raises and curls the upper 
lip. It occurs most usually subsequent 
to smelling urine and nosing the female 
perineum and is almost certainly a form 
of <^our testing. 

“Prompting” and '‘tending" arc often 
shown by the male while consorting 
with the female before and during 
oestrus in the latter. Firm standing by 
the female is the positive response to 
“nudging” hy tljc male subject, and 
provides reciprocal stimulation. .N'udg- 
ing. can Ix: seen in some form, in thr 
pre-coital 1>efu\iour of nj'>st ungulafi-i. 

It is seen in the stallion for exampl^r 
which tests oestrus in the trjrc 
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not only by smelling her, but also by 
biting and nipping her over areas of 
the body, working from the hind-qiiar* 
ters to^rards the neck. Pre-coital nudg- 
ing is also commonly obsen'ed in the 
male goat. 

Once mating has occuiTcd, freely as- 
sociating partners often exhibit the so- 
called "tending bond". Both sexes con- 
tribute to this temporary alliance there- 
by facilitating repeated mating and en- 
suring optimum conditions for fertili- 
zation. 

2. The Female 

The view is nov>’ taken by many that 
the term oestrus should be reser^'ed to 
describe behaviour and not physiology 
although the normal mating state of the 
female obviously has both behavioural 
and physiological elements. The recog- 
nition and detection of ovarian changes 
in oestrus has made possible the dis- 
covery that, in many cases, the ovaries 
can undergo oestrous changes without 
the subject showing signs of oestrous 
behaviour. This further encourages se- 
parate recognition of tlie ru'o aspects of 
the female mating stale. 

Behaviour in general is alteied wlieii 
the mating drive in the female subject 
is evoked. The usual rourines of be- 
haviour are disturbed during overt 
oestrus and topically there is a reduc- 
tion in ingestive and resting behaviour, 
while locomotor, investigative and vo- 
cal behaviour arc increased. All of this 
is secondaiy* to the essential character 
of oestrus, namely, receptivity to 
mating. 

The mounting behaviour between 
females so typical of oestrus in the 
bovine subject is seldom observed in 
marcs. The oestrous period in the 


horse is relatively long, lasting about 
six days on the average. During all this 
time a t'ariety of symptoms ot oestrus 
is shown. As tvith other species, the 
intensity of the mating drive varies a 
good deal from one instance to another. 
The mare in heat is seen to assume a 
staling stance very frequently (normal- 
ly a mare will urinate only three or four 
times in a tiventy-four hour period). 
During this frequent straddling, urine 
is spilled in small amounts; the clitoris 
is exposed by repeated rhythmic ever- 
sions. The company of other horses is 
sought, and particular interest is shown 
toivards the male. In the presence of 
the stallion, the jnare in heat w'ill orien- 
tate her hindquarters towards it and 
adopt a stationary stance. It is found, 
however, that some marcs of frac- 
tious temperament, tliough in heat, 
may kick forcefully on being mounted 
by the stallion. Variations in the inten- 
sity of the oestrous drive has also been 
well noted in cattle. Some oestrous 
sows show the "rigid stance" readily, 
others will only show an oestrous dis- 
play u’hcn giien bo.ar .stimulation. 

3. Blostlmulatlon and Sex Drive 

It is now realised that optimum 
oestrous response in the behaviour of 
several animals (c.g. the mare and sow) 
is elicited after male prompting. Vari- 
ous aspects of such "biostimulation" 
have come to light only recently in the 
"Written” type of effect (Whitten, 
1956). The true 'Whitten Effect Is a 
phenomenon in which synchronisation 
and induction of oestrus in mice can 
be achieved by the introduction of a 
male mouse into a colony of female mice, 
'rhis might appear to have little relev- 
ance in considering large animal repro- 
duction but there is increasing evidence 
that this type of phenomenon may be 
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imnifcst m i \incty o[ rmmnnlnn 
species 

Oestrus can be prompted or induced 
in a varict> o£ ungulate species by gem 
tal stimulation in ways which resemble 
phenomena of the ^Vhltten type 
Much of the csidence of oestius indue 
non b) genital stimulation has come to 
light onl) recently For example it has 
been reported that local stimulation of 
the genitalia can have a definite effect 
on the induction of oestrus in horses 
and cattle In the mare local genital 
stimuli can apparently have some effect 
on inducing overt oestrus One Russian 
experimenter Prahov (1959) by the use 
of Bve methods of genitil stimulation 
e g stimulation of clitoris or vigina in 
duced oestrus in eighteen out of 
thirt) two anoestrous mares Beliaviou 
ral forms of genital stimulation are cvi 
denced by nuz/hng nudging and lick 
ing about the perineal region in precoi 
tal behaviour It would seem therefore 
that the induction of oestnis in a 
variety of animals is due not only to 
endogenous and central stimulation but 
also to exogenous and peripheral stimu 
latioii by odour sound sight and touch 
The complete natural stimulus is mi 
dcutly of a complex nature with olfac 
tory occular auditory and tactile sti 
muh being supplied by association with 
an active male of the same species This 
concept represents something of a pro- 
gressive departure from that formerlv 
held view when oestrus m the large 
animals w-as commonly considered lo he 
esscnlially under internal conlrol 


4 Timing of Oestrual Drive 

The mare is the best known example 
of a species showing early oestrus after 
panuntion This carls heat is 
the foal heat and ocaits on the arc- 


rage about nine days after the birth of 
the foal The foil heat is often short 
but is commonly displayed intensively 
Some considerable variation occurs in 
the occurrence of foal heats The car 
best heat noted in a Polish study was 
on the fourth day and the latest on the 
one hundred and thirty second day after 
foaling It was observed that 65^^ — 
69% of marcs showed oestnis before 
the twentieth day after partuntion and 
70 — 80% of all mares studied came into 
heat by the thirtieth day Cattle nor 
mally show oestnis two months after 
calving Sheep and goats show oestnis 
seasonally 

No other large animal has a normal 
oestrous cycle so notoriously irregular in 
duration as the horse This irrcguhnty 
IS found in the horse at all latitudes It 
can be taken as a fixed characteristic 
of the species A common range in the 
duration of oestrus in the marc is four 
to ten days Some obseners such as 
Hammond (I9G0) have noted tint shor 
ter heats more often ocair as the breed 
mg season progresses Oestrus m tlic 
bitch rccurrs after G-9 months intcnals 
irrespective of the time of year 

The two toniinon naiuml conditions 
responsible for anocstrus arc seasonality 
and pregnanq Echsiem and /uckcr 
man (IQSfi) report that heat may ocair 
occasionallv during gestation m some 
animals I he author lias had cxperi 
cncc of marcs shouing hrai while m a 1 
vancetl pregnancy As lo lie incidcntr 
of such events it Ins f>crn cslir’itce’ 
that as mans as 2*1 of pregnant cows 
show oestrus during pregnanev /ola'i 
(I960) found that 3—5*^ of ssaier It f 
falocs showed behavioural ms wh J t 
pregnant Ocs rus in pregna^m ii r- 
urooniinon m tlonkcvs 
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5. Combining Sex Drives 

^^ating is the consequence of the sex 
drives combining. The impetus of mat- 
ing is jointly the emergence of oestriia) 
drive in the female and the activation 
of male drive. The timing of mating is 
so arranged that spermatozoa are intro- 
duced into the female genital tract be- 
fore the ovum is liberated from the 
ov'ary— a requirement of fertility. 
Copulations are therefore centred main- 
ly in the earlier part of oestrus, with 
some fewer repetitions of mating occur- 
ring in the later part. The frequency of 
repetition varies enormously, differences 
in frequency being much greater be- 
iwcn individuals than between species 
and clearly dependent on sex drive in- 
tensities. As a general rule, the rate of 
repetition diminishes in the middle 
period of the day and in late oesints. 
These drops in sejt drive help to con- 
ser\’e energy and sperm reserves in the 
male. Mating is not, therefore, a total- 
ly committed force in species survival, 
although it is the basis of it. 

Patienis of mating behaviour of in- 
creasing complexity have evolved in 
mammals; these patterns are essentially 
concerned with stabilising the mating re- 
lationship. The enactment of mating 
patterns depends on the strength of sex 
drive plus the strength of the stimulus 
from the opposite subject. Mating acli- 
^’itics arc basically instinctive, but arc 
also partially learned. The view has 
been expressed tliat the need for learn- 
ing in mating behaviour is apparently 
greater in the male than in the female, 
but it is now recognised that heifers and 
maiden sheep, for example, arc not al- 
UTtys efficient in converting their oestr- 
ous drives into proper ocstrous beha- 
^fotrr. 


Jt MANIFESTATIONS OF SEXUAL 
BEHAVIOUR 

1. Male 

Many precoital components of behavi- 
our seen, tend to be species specific. 
Sheep and goats, hosvever, have items .of 
courtship behaviour in common. These 
include; nosing of the female’s peri- 
neum, nudging the female, flehmen, 
flicking out of the tongue, striking out 
with a forelimb and low-pitched bleating 
sounds. In addition to these behavi- 
oural features, the male goat also spills 
small quantities of urine particularly on 
to his forelegs. Buttings of the females 
hindquarters is also occasionally seen in 
both of these species. False mounting 
attempts are sometimes shown by rams 
and billy goats; this behavioural feature 
is also seen in horses. Bulls often pump 
their tailheads up and down during pre- 
coitus and during the same period may 
pass small quantities of faeces. 

There arc, however, certain major 
behavioural activities common to all 
male farm animals. These are: threat 
displays, challenges, territorial activities, 
female seeking and driving and female 
tending. These behavioural activities 
tend to flow into each other. 

(a) Threat displays are usually pro- 
duced by animals in a static pos- 
ture. The threat display of the 
bull is in fact a physiological state 
of fight or flight. In this state the 
animal arches his neck, shows 
protrusion of the eyeballs and 
erection of hair along the back. 
During the threat display the bull 
turns his shoulder to the threa- 
tened subject. A buffalo bull be- 
comes very fenrocious at the sight 
of other buffalo bull and fight 
invariab}}’ ensues. 
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(e) “Nudging” in some form or other 
can be seen in the precoital be^ 
haviour of all the farm animals 
and is prominent in courtship be- 
haviour (Fig. 169 a, b). Nudging 
behaviour prompts the female to 
move fonvards. In oestrus the 
female responds to this stimula- 
tion by adopting a stationary 
stance, so facilitating mating. 
Firm standing is the positive res- 
ponse to nudging and provides 
reciprocal stimulation for the 
male. Rams nudge by pushing 
u’ith their shoulders and also 
striking the hindlimbs of the 
CAves wth their forefeet. Butting 
is another form of nudging shown 
by all the ruminants including 
bulls, rams and goats. In buffalo 
bulls, butting is more pronounc- 
ed than in other ruminants. 
Boars “root” sows. 

(f) “Tending” behaviour is display- 
ed by the farm animals when op- 
portunitics permit. The male 
maintains close bodily contact 
and association with the female 
whilst grazing near her. Both 
sexes contribute to this temporary 
alliance. In the tending-bonds of 
most of the farm animals there 
are phases when the male animal 
rests his chin over the hindquar- 
ters of the female. This "chin- 
ning” behaviour is best seen in 
cattle and buffaloes but it also oc- 
curs in other species (Fig. 169c). 

2. Female 

The mating state of the female ani- 
mal is termed oestrus. Although the 
term oestrus applies principally to be- 
haviour it must be acknotrledged that it 
also describes some internal physiologi- 
cal processes. ATihougb the tVvo facets 


of oestrus can occur separately this is 
rare and it is normal for them to exist 
simultaneously. When oestrus is shown 
behaviour in general changes and many 
of the animal's usual routines become 
disturbed and there is often an altera- 
tion and reduction in feeding and rest- 
ing patterns. These are secondary to 
the essential characteristic of oestrous be- 
haviour which is acceptance of the male. 
Variations in the manifestations of 
oestrous behaviour occur from one spe- 
cies to another. 

The behavioural signs of oestrus in 
cattle include the following: 

(a) There may be an increase in what 
could generally be tenned as ex- 
citement. 

(b) The oestrous co’iv bellotvs in- 
creasingly. 

(c) Grooming activities, in the form 
of licking other animals, are also 
increased. 

(d) Typically the oestrous cow indul- 
ges in a great deal of mounting of 
other cattle. When several cattle 
in a group have been prompted 
to mount each other, through the 
initial activity of the oestrous 
cow, it may become diffiailt for 
an observer to identify the oestr- 
ous cow in the group. 

(e) INTien one animal in particular 
is standing to be mounted by 
otliers that is the animal in 
oestrus. 

(f) Oestrus lasts for a period of 12 to 
24 hours and it is commonly ob- 
sen,'ed to be of shortest duration 
in younger cattle. 

Oestrous behaviour in mares shows a 
range of characteristics peculiar to this 
species. The intensity of the oestrous 
drir-e varies probably rnore than in any 
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and service. Partial and 

.o.;ieasive intromission. Tail raised. 



(f) Slight slackening of the grip of 
fore limbs. Partial withdrawal of penis. 



(e) Vigorous thrust. Forceful muscular 
contractions. Straightening of hock 
joint. 


(g) Grip of 
lost its 
becomes 


fore limbs slack^cd 
rigid arching. Hock 
angular. Progressive 


drawal of penis 


Back 

joint 

with- 
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of ihc Ollier firm species A nnre m 
oestrus i^iucnll) iilopls t iiumling 
stance Dining these peiiotls of slnd 
dling nnicoul urine is ejected in simll 
qinntitics 1 ollowing this the inirml 
ni'unt'uns the stnddliiig snnee i\iih the 
hindhmbs ibductcd md cMcnded The 
till IS elesnted ind iichcd up from the 
pcnnciuu 1 he heels of one or other 
iund hoof lie commonlj seen to be 
lilted up off the ground so tint only the 
toe of tint lioof rcimins touching the 
ground "Whilst this stincc is nnmtiin 
cd the nnirml slious flashing of the eh 
tons h) repealed rhythmic eserstons of 
the \ul\-a Tlie duration of equine oes 
tnis IS 1 to 6 da>s on ascrage but \aries 
2 great deal lasting onl) 1 day m some 
3nd up to 20 da)S in others 

The ewe shows discrete behavioural 
etidcnce of oestrus Heat in this anima 
« extremely difficult to detect if there is 
no ram svith the ewe When a ram « 
present the ewe coming into oestrus avi 
usually seek out his company and con 
sort with him for a period of many 
before true oestrus commences 
m oestrus frequently initiate the 
sexual contact with rams and therea 
follow the rams about m their . 
nioiements as long as heat persists 
though the normal period is 
3s being just over 24 hours 
^3st for up to 3 days in some ewes 
tual riding among ewes one o w 

** >n oestrus has not been repor e ^ 

In go., the s,gns o£ ate ^.e on<et - 

’narked indeed The female m „ am hot „ a 

*nns rapid tail rvaggtng nct.on "f ner'” ’ 

<he upnght .ml „,1 ae ^^br r’-r-' 'n-an™ hr. 

^pnlly from side to side ^ freauent 
*on resembles flagging and is 

,1 Repeated throughout oestrus 
on a\erage just oaer 24 ho 
this period the female goat ea 


than usual has a tendency to roam and 
bleats very frequently and loudly 
In sow^ oestrus is shown by car prick 
ing in short eared breeds and by tlic 
cliaractcristic stationary stance which is 
adopted readily when pressure is finnly 
applied to the sow s back \Iutiial nd 
ing takes place among sows when one or 
more is m oestrus but this is of less 
common occurrence tlian in cattle 
Oestrus lasts about 48 hours 

Oestius in the bitch is heralded by a 
long pro oestroiis phase In oestrus 
proper the bitch responds to the ap 
Uach of a male dog by taking a pas 
sive stance and arching the tail to one 
side Oestrus lasts about 5 7 days and 
repeated mating tull be permuted 1» 
most bitches throughout this period 
Some bitches dtsph) an oestrus response 
only in respect of certain dogs This 
!u.osvncrasv of oestrus is a comne pccu 
harity "Inrl’ 'rreet'"’!! '’'•H'’”' 

ties 

Cats m oesinis soc-ahre in a cinne 
.>ir fashion (cuennuhng?) The) 
‘f Hand tread nith their hind feet 
also roll (.Icratcd and quucring 

' ' „f the spinal column (lotdo- 
.e most pronounrttl ftnlnte 

r:w!u perm.' 

nionl) 

„.s,-r S- 
The onset 


nml” .’•eep It ha. b-— 

romnerccne.'’-"- 
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Anocstrus is the condition in 
ivhidi the female animals fails to 
sho^^• cyclical recurrence of oestrus. 
Anocstrus normally occurs, of course, 
when the animal is pregnant or 
when it is in its non-breeding season. 
Anoestrous is sometimes the result of a 
separation between physiological oestrus 
and behavioural oestrus when the for- 
mer functions and the latter fails. Com- 
plete anocstrus results from ovarian dys- 
function due to a variety of factors such 
as malnutrition, parasitism etc. 

UI. COITAL BEHAVIOUH 
Many of the components of pairing 
behaviour and coitus can collectively be 
described as courtship activities. Court- 
ship activities undoubtedly present 
themselves in behaviour patterns t)'pical 
of particular spcdcs. In any one spe- 
cies tile behaviour pattern of courtship 
consists of several phases which blend 
into each other in a specific chain of 
events. The principal behavioural fea- 
tures of courtship behaviour in sheep, 
horses, cattle and goats are now seen to 
be essential for optimum garaeiogcnesis 
and gametokiuesU aud thereby form, the 
foundations of maximum fertility in the 
farm animals. 

In the sexually mature male, copulat- 
ing behaviour hecomes orientated and 
directed so that the female is appro- 
priately covered for intromission to be 
accomplished. This directional aspea 
of mounting seems to be acquired by 
learning, but is shown more positively 
by male animals which arc highly stimu- 
lated sexually. Disorientation, both in 
the approadi to mounting and in mount- 
ing itself, can be seen in male animals 
with a low level of libido. Male ani- 
mals seldom mount the females of spe- 
cies other than their own but stallions 


will mount female donkeys and jackas- 
ses will, likewise, mount mares. Such 
inter-species coitus allows mules to be 
bred. Occasionally sheep and goats will 
intermate but normal pregnancies do 
not result. There have been reports of 
isolated instances of abnormal sc.xiial be- 
haviour in which the male of one 
species mounts females of a dif- 
ferent species. Examples include bulls 
mounting marcs, stallions mount- 
ing heifers .and dogs mounting various 
species. In each of these cases tlie ani- 
mals involved were stated to have been 
in each other’s company from early life, 
and this suggests that the “abnonual” 
behaviour was a consequence of im- 
printing. 

*‘False mounting” attempts by the 
male animal are commonly seen in 
courtship. In these instances dismount- 
ing .subsequently follows quickly with- 
out any forelimb clasping or pelvic 
thrusting movements. False mounts 
show that the mechanics of moiintin^ 
and of intromission arc separately con- 
trolled. False mountings are to be seen 
in the mating patterns of the stallion, 
the sheep and the goal. In the stallion 
it is believed that some 2 or 3 false 
mounts arc normal before cifcctivo mat- 
ing is achieved. 

Folloiv’ing normal mounting, penile 
intromission is effected, but this is de- 
pendent on prior penile erection (Fig. 
169d). Erection in the stallion is much 
less rapid than in the ruminants. (It 
may be for this reason that ‘‘false 
mounts” arc aistomarily shown by stal- 
lions before m.Tting takes place). In the 
bull, goat and ram there is a more rapid 
erection and protrusion. In the rumi- 
nant species intromission consists only of 
a single pelvic thrust whicli is followed 
by dismounting (Fig. 169e, f, g). In the 
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in COW bulls. The pubertal age ot he 
buflaloes is from 3-4 years. "When they 
reach maturity there is great tendenq’ 
to fight and as such it is necessary to put 
in cither a nose ring or nose spring to 
keep them under control for service for 
collection of semen artificially or when 
they are in service paddocks for natural 
service or when they are to be tethered 
for exercise on spacious grounds or pad- 
docks. A sexually mature bull will not 
tolerate the presence of other bull and if 
they happen to be in close proximity 
fights would generally ensue, such 
fights are very common in breeding 
herds. 

In majority of the establishments 
ivhere buffaloes arc reared under 
stabled conditions, it is customary to 
present the she buffalo on heat to the 
buffalo bull. It is not customary to let 
loose the bull when the she buffaloes are 
free in paddocks as is the case with cow 
herds. This is in view of the fighting 
and more aggressive nature of the 
buffalo bulls. When the she buffalo is 
on lieat. a buffalo bull is brought in 
close proximity, when he will show 
marked feiTociousness by pawing the 
ground with his forefeet, digging the 
ground with horns, dashing his head 
against the solid bodies and vizzing and 
snorting vciy frequently. Olfactory sen- 
ses arc very well developed and he will 
not take much time to diagnose if the 
she buffalo is in proper heat. The pre- 
stimulation stich as licking of urine and 
vulval lips, brushing the tongue to and 
fro on the vulva is usually noticed. The 
he buffalo may rest his head and draw 
his chin on the croup of she buffalo se- 
veral times to stimulate her sex desire. 
Frequent micturition is also noticed. 

Buffalo bulls are rather heavy and 
while mounting it is usually seen that 


they are rather slow in lifting their front 
part of tlic body high up in the air and 
balance properly on the rear legs. It is 
the usual experience to find he buffa- 
loes doing faulty mounts. In such 
cases they are unable to reach the she 
buffalo and the erect penis cannot pro- 
perly come in contact ivTth the vulval 
apcnure. However, with practice the 
bulls get used to proper mounting and 
the service from such experienced bulls 
with high sex libido is usually very 
quick. 

The holding or securing the she buf- 
falo by their fore legs after mounting is 
not very firm as that in cow bulls. The 
penile movements to locate the vulva are 
bit sluggish as compared to cow bulls. 

The thrust is not so powerful as in 
cow bulls although the movements of 
lumbosacral region, muscles of the hind 
limb, rigidity of tlie tail and muscular 
tremors arc very well marked tJian tliat 
in cow bulls. Buffalo bulls Iiave a tend- 
ency to show better reaction after wall- 
owing or after a cold water shower. 

After the thrust act with ejaculation 
there is marked exhaustion and it will 
be observed in majority of he buffaloes 
that they will loose all their ferrocious- 
ncss and lie resting with their head and 
forelegs on the back of she buffaloes. In 
a number of instances they are actually 
required to be pulled away. 

Younger bulls and bulls with high en- 
docrine constitution arc usually ready in 
about 8-10 minutes time for tlic second 
scrv'ice. 

Due to seasonal trends in breeding, 
the males are more active during the 
breeding season and render natural ser- 
vice to one or more buffaloes on the 
same day and frequent services at short 
intervals during the entire season. Un- 
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per day. 
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Chapter 53 


Effect of stress on reproduetion 


Reports on the effect of various types 
of stress on the reproduction of animals 
are very few. Modernization including 
mechanization of husbandry practices 
with the motive of increased production, 
undoubtedly, impose increased stress on 
the animals. It is also well established 
tliat the tropical climate pre-disposes the 
animal to severe stress and strain. With 
more emphasis being laid on cross- 
breeding programmes in recent years, 
tliis aspect requires a thorough study 
since the progeny of the exotic sires of 
temperate zone is bound to be stressed 
under tropical conditions. Except for 
studies on general adaptation of exotic 
animals and their crosses to tropical cli- 
mate, no concrete researcli work is tnicc- 
ablc on the effect of stress on reproduc- 
tion. 

Seljc (1950), has thrown much light 
on the phenomenon of General Adap 
lation Syndrome (GAS). During the 
last two decades the Scandinavian work- 
ers fiavc shown that the predisposition 
of endocrine balance is hereditar)’ and 
due to the various stress factors result 
in liormonal imbalance having further 
impact on production and reproduction. 

Stress means pressure or tension. Ani- 
mals arc put to stress under extreme 
domestication. Malnutrition causes 


stress to the animals. Each organism 
has to fight against stress of common 
occurrence viz. excessive cold, heat, 
burns, injury etc. 

When in health various organs of the 
body do their functions in a coordinat- 
ed manner. Beating of the heart, move- 
ments of intestines, secretion of glands 
go on so smoothly that one never feels 
their existence. The coordination of 
various functions is due to some force, 
may be called as vital force or life force. 
When there is any interference in the 
smooth function of the vital force, the 
body denotes it by pain, inflammation 
etc. or due to the damage caused by the 
interference. There comes some defen- 
sive mechanism which tries to remove 
obstruction. Thus the interference may 
be called as stress which is sho^rn by 
the interaction of damage and defensive 
actions of the body. The cause of stress 
is called as stressor agent. 

Stressor agents arc of ttvo types — 
which cause systematic stress and stress 
to extensive region in the body. Tliesc 
arc non-specific agents which are devoid 
of ability to act selectively upon certain 
tissues or organs. The agents which act 
selectively on certain organs or tissues 
arc specific stressors. It is obser\'cd 
tliat s’arious non-specific stressors 
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ance to the stressor is increased and the 
organism acquires adaptation by tray of 
nervous and endocrine control. 

(c) Stage of exhaustion : It is a stage 
in ■which body is unable to resist the 
stressor and hence yields to it. S>Tmp* 
toms of stage of resistance disappear and 
again reaction like that of alarm stage 
reappears. 

The G.A.S. as described above . is 
generally complicated by specific ac- 
tions of the stressor. Every non-speci- 
fic stressor has some or tlie other speci- 
fic action also. Anaesthetic will have 
specific action on nerves, diuretics on 
water metabolism and so on. Only 
non-specific damage and defense arc the 
integral part of G.A.S. and hence in a 
\ray specific actions modify the course of 
G.A.S. 

The formation of antibodies against 
foreign proteins, allergic re.nctions arc 

Svib-cenires for various defenses act as 

1. Blood pressure — 

2. Body temperature — 

3. Glycaemia — 

4. Osmotic pressure and tissvie 

dehydration — 

5. Serologic defense — 


Each of these sub-centres receives spe- 
dfic impulses from its respective target 
organ. These messages enable the cen- 
tre to adjust its action so that stability 
is maintained. 


specific ones and therefore, have no con- 
nection with G.A.S. 

The control of stress is done tlirough 
nervous and endocrine mechanism. 
Blood pressure, body temperature, gly- 
caemia, osmotic pressure and tissue de- 
hydration and serologic defenses through 
their respective regulators — nervine and 
endocrine — are geared up according to 
the necessity. The stressor causing 
hypothermia automatically induces the 
regulator for body heat to induce hyper- 
thermia and thus try to establish nor- 
malcy in body functions. But some- 
times it so happens that stressor being 
powerful affects entire body (non-speci- 
fic stress) and then the sub-centres of 
the above named functions cannot main- 
tain normalcy and hence cause central 
centres situated in hypothalamus and 
hypophysis to regulate the tvhole affair. 
It is here that the general adaptation 
syndrome comes into action and gear the 
whole body to^vards defense. 

given below: 

Mo(fe of action 

Through endocrine-ndren.il cortex and 
medulla-kidney. 

Adrenal medulla, through action of 
v.asomotor and vasodilator nerves. 
Through glucocorticoids and adrcnargic 
compounds. 

Through* minaralo-corticoids which in- 
fluence electrolyte composition of blood 
and pcrme.ibility of membrane. 

Through corticoids which stimulate the 
elements of reticulo-endothclial and 
lyraph.Tiic system. 

G.A.S. is controlled by two ways. 1. 
Ner\’ous and 2. Endocrinal. Hypothal- 
mus is the centre of nen'ous control and 
hypophysis is the centre for humoral 
control. It is not exactly knmm as to 
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cause adrenals to secrete more salt re- 
taining hormones. This leads to in- 
creased concentration of sodium ions in 
the follicular fluid and subsequent de- 
generation. Coivs which hav'e cystic 
ovaries have got hereditary predisposi- 
tion and hence such animals arc not 
good from breeding point of view. 

Milk fever is another condition where 
immediately after parturition the animal 
is put to stress due to large amount of 
calcium required for producing milk. 
High milking animals which can not 
mobilite the calcium reserves in bone 
will show typical symptoms of milk 
fever due to sudden stress. This can be 
aired by calcium injections tvhicli will 
increase blood level and keep the same 
till the body adopts to this condition by 
mobilizing calcium resen'es. 

Adaptation diseases arc divided in 
three groups : 

1. Diseases due to hypo-adaptation.- 

2. Diseases due to excessive adapta- 
tion. 

3. Diseases due to abnormal ad.ipt.i- 
lion. 

I. llypcr-functlonal and dysfunctional 

(a) Primaty’ diseases of organs of adap- 
tation. 

(i) Cushing’s disease (pituitary hy- 
pcr-function). 

(ii) Adrenal tumour witli cushings 
sj-ndrome (Adrenocortical hy- 
per-function). 

(iii) Chroraaflinomas (adrenal me- 
dullary hy-per-fimciion). 

(iv) Primary diseases of kidney 
conducive to hypcricnsioii 
(Renal hormonal hyper-func- 
tion). 


(b) Secondary diseases due to excessive 
* response of organs of adaptation. 

(i) Some types of hyper-tension. 

(ii) Peri-arteritis nodosa. 

(iii) Nephrosclerosis. 

(iv) Rheumatic disease. 

(v) Some types of appendicitis, 
tonsilitis, diabetes. 

(vi) Gouty arthritis. 

(vli) Various psychosomatic dis- 
orders, 

n. Hypo-functional 

(a) Primary diseases of organs of adap- 
tation. 

(i) Simmond's disease (pituitary 
hypofunction). 

(ii) Addison's disease (Adreno- 
cortical hypo-function). 

(h) Secondary diseases due to insufli- 
cient response of organs of adapta- 
tion. 

(i) Secondary shock (relative hypo- 
corticoidism). 

(ii) Acute gastro intestinal ero- 
sions. 

(iii) IV’ater house (Fridcrichsen 
syndrome). 

The study of the phenomenon of 
stress on reproduction has to be basi- 
cally on the fooling that each individual, 
be man or animal, is a product of here- 
dity and environment. Hereditary 
make up primarily decides the prone- 
ncss of an individual to various kinds 
of stresses. Since the successive events 
in reproduction of an individual are con- 
trolled by a delicately balanced Iiomio- 
nal system, any factor that derails the 
reproductive process should primarily 
affect the endocrine balance. Recent 
studies have shown that the stress pheno- 
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mcnon is tIso a multiglandular syn 
drome affecting the adrcnil cortex hypo 
physis thyroid and gonads Hence the 
effect of stress on reproduction is also 
a multiglandular syndrome involving 
the adrenal pituitary gonad axis The 
hei editary piedisposition for iveak endo 
crine constitution as already mention 
ed should apparently affect more pro 
nounced stress effect in our cattle But 
the experience in practice is contrary 
the effect being largely on production 

There is general agreement that in 
extremes of climate and inadequate nu 
tntion animals arc stressed with impair 
ment of reproductive functions The 
effects of stress on reproduction can now 
be considered under the following 
heads 


and rams Rams and bulls poorly adapt 
cd to hot climate experience temporar) 
infertility ivhen put m hot weather 
Experimental obsciv'ations that rams 
kept at S^C in summer months cxlii 
bited higher fertiht) than their conn 
terparts ivhich were not cooled prove 
the effect of temperature stress on male 
fertility (Hafez 1962) Factors which 
affect the scrotum such as elevation in 
local scrotal temperature associated 
with vascular damage direct thermal 
damage blow flj strike insulation 
orcliiiis dermatitis and wounds nny 
also be responsible for disturbed sper 
matogenesis and raatuntion process 
Hj'pothcrmia mi) also advcrsclj affect 
male reproduction though to a much 
less severe degree tlnn li>pcrihcrmn 
Bulls exposed to frost bite produccrl sc 
men of poor qinlitv (Faulkner et al 
lorav 
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10 high ambient temperature. Similarly 
calves under continued heat stress at- 
tain maturity later than their counter- 
parts in temperate regions. In Indian 
dairy animals — especially buffaloes, 
liot-dry weather of summer produced 
lowered fertility in terms of conception 
rate, suppression of oestrual signs (Roy 
ct alj 1968) and/or cessation of ovarian 
cyclic activity (Goswami and Luktuke. 
1965; Roy et al, 1972; Kaikani and 
Hukeri, 1968). 

■NuitiUonal Stress 
1. In Males 

Under feeding in male farm animals, 
in broad terms, leads to retardation of 
sexual maturity in young stock and 
lowering of semen quality in adult in- 
dividuals. Mann and Riowson (19.56) 
showed that appearance of citric acid 
and fructose in seminal fluid and ap- 
pearance of first sperm were delayed by 
months in an underfed bull calf in 
comparison to its identical twin mate 
maintained on normal diet. In ram 
lambs maturity as judged by separation 
between penis and prepuce and sperma- 
togenesis is delayed in nutritional stress. 
In adult animals total energy insuffi- 
cicnc)’ may not affect spermatogenesis, 
wliilc protein deficiency’ and deficiency' 
of \iiamin A adversely affect sperm qua 
lily and sex drive. Prolonged vitamin A 
deficiency causes severe degenerative 
cliangcs in the seminiferous epithelium 
leading to complete lack of sperm pro- 
duction; this defect is corrected in the 
adults hy replacement iltcrapy. 

2. In Females 

Under-feeding in female growing 
stock, causes delayed puberty. Underfed 
adults fail to manifest early oestrus or 
may siiow weak oestrus with irregular 


cycle length. In sheep, “quiet ovula- 
tions” especially in the beginning of 
breeding season is believed to be due to 
underfeeding because of forage defici- 
ency. Underfed ewes have reduced 
ovarian activity as evidenced by reduced 
follicular number. The precise mecha- 
nism of the effect of under-nutrition on 
ovarian activity is unknown, but it is 
supposed to be akin to a pseudo- 
hypophy sectomy effect (Hafez, 1962). 
Protein deficiency delays maturity 
and growth and development of 
genitalia (infantile) in heifers. These 
effects can be avoided by pro- 
viding balanced rations. Vitamin 
A deficiency causes disturbances 
in foetal development and viability of 
the offspring. It causes severe damage 
to the germinal epithelium of testes in 
the males. Among other nutritive fac- 
tors, deficiency of copper, cobalt (in 
ruminants) and phosphorus causes 
ovarian dysfunction and delayed matu- 
rity. 

Stress of High Altitude 
High altitudes above 14,000 feet 
above sea level may have adverse 
effect on testicular function and ferti- 
lity; but conclusive proofs arc hacking. 
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: . Chapter 54 

..Neoplastic Diseases of the Female Genital Tract 


The tumours o£ the female genital 
tract are not uncommon. 

OVARY 

Ovarian tumours occur in all animals 
but are most commonly seen in cows and 
bitches. According to their origin, they 
are classified by Nielsen ct al (1976) as: 

1. Epithelial tumours — Adenoma and 
Adenocarcinoma. 

2. Sex Cord — Stromal tumours — 
Granulosa Cell Tumour, Theca 
Cell Tumour and Luteoma. 

3. Germ cell tumours — Dysgermi- 
noma and Teratoma. 

Adenoma and Adenocarcinoma 

These arc among the commonest of 
tltc ovarian turnouts of the bitch and 
have been recorded in other species as 
well. A majority of these arc serous and 
adenomatous or carcinomatous though 
sometimes they arc mucinous. They 
originate from the germinal epithelium 
of the ovary and project on the surface 
as qstic nodular growths. They may 
be unilateral or involve both the os-a- 
rics and their cut surface presents nu- 
merous qstic cavities separated by 
fibrous stroma. 


Histologically, the tumour reveals 
the usual feature of an adenoma or 
adenocarcinoma comprising of acinar 
structures lined by a cuboidal epithe- 
lium. The latter is often thrown into 
papillary folds projecting in the acinar 
lumen which contains a pale eosinophi- 
lic fluid. The lumen of the acini may 
get obliterated in the form of rapid 
growth. Connective tissue stroma is 
moderate. 

Adenocarcinoma can be identified 
from adenoma by its invasive tendenq', 
hypcrchromatism of the cell nuclei and 
mitotic activity. 

Belmvlour 

The malignant tumour invades Ute 
ovarian bursa and on gaining access to 
peritoneum, causes secondary growths 
across the peritoneal cavity on the visce- 
ral organs. 

Granulosa Cell Tumour (Fig. 170, 171) 

A common tumour of the ovary, in 
most of the domestic animals, and is 
frequently encountered in cows, bit- 
dies and mares. They attain a large 
size and Cordcs (1969) recorded 
tumours in equines attaining a diame- 
ter of 23 cm. This tumour is of par- 



NEOrLASTIC DISEASES OF THE rrM\LE CEMTAL TRACT S2j 


ticulnr significance in vie\v' of the hor- 
monal disturbances it evokes 

Usually unilateral, the ’growth is 
lobulated, grey in colour, solid or cystic 
and possesses a well defined capsule. 

Histologically, the tumour paren 
ch}ma is made up of uniformly round 
or oval cells resembling the granulosa 
cells of an atretic Graafian follicle They 
may be arranged diffusely or may pre 
sent a pattern resembling developing 
follicles Hyaline proteinaceous mate- 
rial is at times present m the spaces 
enclosed by these cells simulating the 
morphology ot the ovum These arc 
the "Call Exner bodies" described in 
human granulosa cell tumours 

Some of the gramiloia tumours re 
veal a pattern similar to that of sertoli 
cell tumour of the testis and then the 
cells are oval and arranged in a tubular 
fashion. 

Ltiteinization of the tumour is not 
uncommon. Mitotic figures arc usually 
scanty and connective tissue stroma is 
also poor. 


Behaviour 

The main feature of this tumour is 
ihe feminization syndrome tint * 

from Uic ocsliogcns elaborated h> * 
tumour cells. This has been o sen 

in all animals and is dnracicnsetl 
n>mphomania and qstic cndomctrin 
h)pcrplasia. In tltc bitches, u c 
tumours and pjomcira often accoi 
!wti) this sNinptom complex 

U unilateral, rcmos-al of the 
mar) causes the ssTuptoins to r 
and fertilits mas be restored 


^ysg^rminoma 


This is a rare tumour of 
■dsing fiom the undifierenint 
>f the ON^rj. It has been recorded m 


the cote and the bitch (Smith cl al, 
1972) Solitary ctscs liate been reported 
in the bitch by Taylor and Dorn (1967). 
Buergelt (1968), Vaidya and Ajinkya 
(1969), Ishmacl (1970) 

Grossly the tumour is soft and usual- 
ly presents a lobulated appearance His- 
tologidlly It mimics the appearance of 
the testicular seminoma and hence is 
sometimes also referred to as ''semi- 
noma of the ovary". It is m.adc np of a 
fibrous stroma separating alveolar or 
tubular stniciurcs wliicli enclose rhis 
ters of large, round or polygonal cells. 

Teratoma 

The features have been desrnhed in 
testicular tumours The cvstic variety 
of the dermoid cyst h.is been reported in 
buffalo heifers (Kodagali. 1970) 

Tliecoma 

Thecomas arc rarer ilnn other ovarian 
tumours and consist of fusiform or 
spindle shaped cells sliouing .in irrangt 

inent of inti rhnng lumilhs Ihrv irr 

sometimes associated with hvperoesiri 
nism. othervMsc tlicv are ind ir 

nwin conimed to the ovarv 
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nant lumour of the canitic uterus. In 
contrast to the situation in ts'omcn, cer- 
vical carcinomas arc ver)* rare in ani- 
mals. 

Adenocarcinoma of the uterus 
Incidence 

Cattle: This is a most common 
uterine tumour in this species, occurring 
usually in animals over six years of age. 
A number of eases have been reported by 
Nfonlux ct al (I95G) and Brandly and 
Migaki (lOfi.'l). It is considered by these 
workers to be of great economical im- 
portance and its frequency' in cattle is 
next to occular cucinonia and lymphoid 
leucosis. The tumour lias not been re- 
potted so far in India. 

In other species of animals, this lu- 
mour has been rarely reported. Isolated 
cases have been reported in Sheep 
ricrlccki and \Vaison. 1967). Goal 
(Ilrandlcv and Migaki. 1963). Sou* and 
bitch (Joshi ft (il, 1967) and Gu 
(O’Rourke and Geib, 1970). 

Illsto {genesis 

The lumour arises from the cndonic- 
Mial lining or its glands. 

Gross appearance 

Usually the (uinnnr is inconspimous 
at the gross examination and may escape 
attention. It causes a local thickening 
of the uterine wall and acciirding to 
Mnnlux rt al (lO.'iO) it produces annular 
constrictions at tlic site. On incision, 
the growth appears as sessile, fimi and 
yellowish grc\- nodules, cmbcddetl in 
the uterine svall. The usual site is the 
cornua and only rarely the corpus is 
affected. Histologically, the tumour 
shoss*s the usual features of an adenocar- 
cinoma. being comi>osrd of irrcgiihar 


tubular structures lined with columnar 
cells. The tubule lumen contains much 
debris and exfoliated cells. Inv'asivc 
tendency is very much marked and in- 
volves all the uterine trail elements viz. 
endometrium, myometrium and the 
.serosa. The tubular structures arc se- 
parated by a considerable amount of 
fibro cellular stroma. In the bitches and 
the cat, liotvevcr, the stromal clement is 
usually less conspicuous. 

Aetiology 

Prolonged hyperocstrinism has been 
incriminated in the causation of uterine 
tumours in man and animals. This is 
because in many cases the uterine tu- 
mours arc associated with follicular 
cysts, endometrial hyperplasia and mam- 
mary gland hypertrophy. Interestingly 
enough, in the bitch, though folliatlar 
cysts and endometrial hyperplasia arc 
common, they most often lead to pyo- 
metra and mrcly ilic uterine tumour. 
Prolonged progesterone pha.se in die 
ocstrous C)xlc of the biicli has been cited 
as one of the possible causes of rarity of 
uterine carcinoma in bitch vis-a-vis in 
women. 

B(9iavIonr 

No clinical sjmpioms arc shown by 
the affected animal and Monlux of 
(1950) obsened no adverse effect on the 
fcriiUiy of the animal. Nonnal deliver)’ 
can occur in the tumour bearing ani- 
mal. 

'riic adenocarcinoma is however 
highly invasive and penerating through 
the uterine wall, the tumour sprc.*icls 
through the peritoneum to cause secon- 
daries on the serosa of abdominal viscera. 
Distant spread via lymphatics and blootl 
vessels is common in suhluinbar and 
iliac lymph nodes as well as lungs and 
its lymjih no<Ies. 
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Lclomjoma 

This IS ilic commonest tumour o£ the 
tubul ir gcnitili’i of the bitch md oc 
cuts m the utcuis md the vigim As 
in the Adcnocaicinomi the usual site 
IS the uterine comm though other 
parts ma) also be involved This tu 
mour IS commonly designated as uterine 
fibroid Giving to a substantial participa 
tion of collagenous stroma in the forma 
tion of the tumoiu Next to bitches 
the tumour is common in coivs (Kron 
beigcr 1961 and Sane et al 1958) (Fig 
172) Isolated cases have been iccord 
ed in other species 


Gross appearance 

These tumours mi) be solitary or mul 
tiple and occur as lound or onl pedun 
culated or sessile gre)ish uhitc nodules 
hard in consistency in tlic lumen of the 
uterus or of the %aginal passage The 
consistency nia) liouever vary according 
to the extent of participation of musai 
lar and fibrous elements The cut sur 
face is lobulated and shou whorl like 
arrangement Due to Incmorrhagc or 
necrosis biownish oi blackish dtscolou 
lation ina> also be observed Histologi 
cally the lumom parench)nn is seen lo 
b made up of pirallcl and interlacing 
bundles of plain muscle fibres Frans 
vcrscly cut bundles show a whorl like 
pattern The muscle cells arc spmdlc 
shaped plump and possess a fusiform 
and vesicular nucleus Mitosis is rare 
Vascularit) is also modcritc ^^*5,^*^** 
ncciive tissue component is varia c i 
dilTercnt regions of the tumour ami i 
collagenous in nature 


Histogenesis 

The growth anscs from the rmwlh 
muscle fibres and the connective 
of the affected part 


Behaviour 

These tumours are usuall) benign and 
rarely cause any clinical or functional 
disturbance AVhen malignant which is 
rare it maj invade locally 

CERVIX 

The neoplasms of bovine cervix are 
verj rare and nsinlly benign The) in 
dude fibrosarcoma leiomyoma and car 
cinoma Adenocarcinoma ma) become 
malignant and nietastasi/c to other 
visceral organs These have been dcs 
cribed by IVadsworth (1952) Cotchin 
(1956) and Moulton (1961) Sqinmous 
cell carcinomas of the ccnix arc uncom 
mon Anderson and Sandisnn (1969) 
have recorded three cases in a survc> of 
ttimouis of bovine female genitalia »» 
the British Abattoir 


VAGINA 

Fibromas fibrosarcomas Icioinjomas 
haemangiomas mphosnreonns and 
carcinomas of bovine vagina have been 
reported bj ^Villnms (19n) Wads 
worth (l‘U2) Cotchin (1056) and Mniil 
ion (1961) Ihcv ire verv ran and if 
large imv lead io djstnkia During nh 
ing thev arc Inhk lo he torn and inviir 
inftclion The ininnurs art iiminv 
benign pcdnncnlaitii and proirudc 
through vulva when the annnil ii re 
cumhent (fig I75a h) The nimt 
common tumour is fihronl with a tacit 
ment at or near the hvnuin! ring Sur 
giril imtrvcniion l»v ligating i! t l>c«! fk 
inav Ik neccvsarv V)meiinK*s if r in 
mour nuv l^e exieunvc and rcciuou 
mav be difficult Such a rer-mal ^iv 
..eakrn il.c v^gnu! v.alb anrl lead to 
herniation of o her organs av a 
rativc compbeaMon. Th^e lusv^t m 
rareh account fo- loft-tdi v m 
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The malignant tumours in bovine 
vagina and vulva arc rare. Squamous 
cell carcinoma of the vulva has been re- 
ported by Burdin (1964) in 6 Ayresbirc 
herds in Kenya. In four of these herds 
29% were found to be affected. The in- 
cidence in the non-pigmented and par- 
tially pigmented vulvas was 55.5% and 
38.3% respectively. SigniScantly no 
case was found in Sahiwal breed which 
had pigmented Aoilvas, He suggested 
that the tumour induction was due to 
solar radiation. . , 

The tumours arose as acanthosis and 
papillomas but later became carcinomat- 
ous. A soliian' case of carcinoma of the 
vuhal lips in a Gir cow has been re- 
corded by Sane (1978). Tlie cudi- 
(lowcr like growth was operated upon 
twice but ilierc was reanrcncc (Fig. 
174). Titough this did not affect ferti- 
lity, the foetid discharge always soiled 
the perineum and the udder and lead to 
infcctise condition of vuh'a and udder. 

Carcinomas of \agina and ccrs’ix have 
been rcporicd in swine (Fig. 175) by 
Monlux cl al (1956). In dogs and cats, 
benign tumours of cervix, vagina and 
vulva include leiomyoma, fibroma, ncii- 
rofibroma. fibroleiomyoma and lipoma. 

These ha\c been described by Bloom 
(1954). Cotchin (1956), Moulton (1961), 
Broclcy (1968) and McEnlcc (1970). The 
malignant tumours arc vciy rare and in- 
rliidc carcinomas, Fibro-sarcoraas, sar- 
comas, chorio-cpithelioma of placenta 
and hydatidform mole in cat (Riser, 
laiO; Bloom. 1954; Cotchin, 195C; 
Moulton, I9G1). 

MAMIviAIlY glands 

Like the transmissible venereal tu- 
mour, the neoplasms of the mammary 
gland present some interesting features. 


Aetiology 

It ‘has been observed that the incid- 
ence of mammary tumours is usually 
seen in conjunction with disease con- 
ditions of the ovary and the uterus. 
These include follicular cysts, persistent 
corpus luteum, cystic endometrial hyper- 
plasia, pyometra and uterine tumours. 
It thus appears that tliere is some 
casual relationship betsveen the two con- 
ditions. These tumours are also seen in 
animals which have not bred for long; 
in those with irregular oestrus; pseudo- 
pregnant lactating and in those which 
have failed to suclde the young (Cotchin, 
1958). Little (1927) visualises the deve- 
lopment of mammary tumours as related 
to mastitis following improper milk 
drainage. Dystokia and death of litter 
were also suggested as contributory fac- 
tors (Cotcliin, 19.50). Jabara (I960) con- 
sidered tliat there is a hereditary predis- 
position. Backman (1945) observed .n 
tendency towards mammary carcinogene- 
sis in three generations of Boston 
Terriers. 

Mulligan (1919) feels that an abnor- 
mal development of cell rests is respon- 
sible. Hotvever, as Allen (1940) has 
pointed out, if tliis was true, the tumour 
should develop in males also with equal 
frequency'. Cotchin (1956) feels that the 
caudal glands in mnincs arc more sub- 
ject to trauma, arc larger and more ac- 
tively lactating and therefore more 
prone to development of tumours. 

It must however be conceded that 
ocstrt>gons play an important part in 
mammary' carcinogenesis. That hyper- 
oestrinisin is a factor to be reckoned with 
is evidenced by the rarity of tumours in 
bitcljcs spayed at an early age (Cotchin, 
1956 and Moulton, 1961) and regression 
of the already existing tumour after 
ovariectomy (Meier, 1963). Sastry’ and 
Tweihousc (1964) observed some mam- 
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mary tumours to be associated uitli ad 
renal tumours and as Robbins (1959) 
has pointed out m old age adrenals pro 
duce oestrogens 

In this context it is interesting to re 
member that in mice as here a \irus 
Bittnei Milk Factor has been found 
to be an aetiological agent for mammary 
tumour development the incidence de 
dines after ovariectomy even in those 
strains which are highly susceptible to 
the action of the causative virus 


Incidence 

In domestic animals tlie mammary 
neoplasms are commonest m the dog in 
which species it is the tumour which 
ranks first in occurrence of various tu 
mours 


Cattle 

Despite the fact that the mammary 
gland has reached ils maximum desclop 
ment and has attained a high degree ot 
functional efficiency in the botincs this 
gland IS rarely the site o£ neoplasia in 
cattle (Moulton 1961) Quite a large 
number of cases reported arc in fart the 
tumours of the sUn of the udder uh.d. 
hate invaded the gland parenchyma 

In India Nair and Sastr) C®-’’) 
corded only one case of 
had des eloped from the mill- due 

Horse , ,i^ 

The equmes are only 
the subject of 

(I cldman 1932) though the mod 
this sptcies IS rare than in 

cues of mamman '“'VTrfS 
39 SCO horses slaughtered for I 


Sheep and Goats 

There are no records of mimman 
neoplasiT in either of these species in 
dicatifig the extreme mrity of tins con 
diCion 

Pig 

Only isoHted cases arc on record 
They arc reported by Allen (1910) 
Wankmuller (1902) Schiablc (1932) 
and Feldman (1932) 

Doc 

From the observations of various uor 
kers It is estimated that in general the 
incidence of the tumours of niamnnrv 
gland vanes from 25 to Sticker 

(1901) encountered 333 tumours of this 
gland amongst 73S canine tumours Cor 
responding figures given by other 
workers include Cotchm (10 »0) S9» out 
of 1086 Smith and Jones (1961) 031 
amongst 5851 Mulligan (1918) 23 in 
J20 Joslu (1960) recorded 2 » mammarv 
tumours in a study of 77 tumours in 
dog Sastry (1959) recorded 10 tumours 
in T study of tumours At tht De 
partmcnl of Pailialogy Iloinbay \ctiri 
nary College of the 730 ranine neo 
plasms studied 228 were arrnuntnl for 
those of the mammary gland 

Mulligan (19*9) reported ihit rcruin 
breeds such as Cocker spaniel I o-t terrier 
and Boston terrier arc especially predis 
posed to the development of tle.r tu 
mours However Jabara denies 

such a predisposition 
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The mammary tumours are observed 
almost exclusively in the female though 
thev are occasionally seen in the males 
(Cotchin, 1951, 1956). 

It is universally obser\ed that the tu- 
mours occur in middle or old age. Cot- 
chin (1951) noticed that 151 of the 187 
mammary tumours ivere from animals 
over 8 years of age. The incidence is 
said to rise with age. 

Of the five pairs of glands that are 
present in the dog, the caudal three are 
mostly affected and account for 60% to 
80% of the mammary tumours (Fig. 
(i76a, b). According to Runnels et al 
(1960), the third gland is the least 
affected. 

Cats 

Cats rank next to dog in the frequency 
of mammary tumours (Moulton, 1961). 
Murray (1968) encountered four mam- 
mary carcinomas in 1 1 feline tumours 
studied. Sticker (1902) came across 5 
tumours of this kind amongst 21, while 
Field (1894) reported two cases in 15 
year old animals, one of which showed 
a generalised metastasis. Smith and 
Jones (1961) reported 11 tumours of 
m.imni.'iry parenchyma amongst 17-4 
tumours from this species. Solitary 
cases have been recorded by Rousay and 
Woir (1920) and Petit (1903). Mammary 
tumours have been described in castrat- 
ed males occasionally (Moulton. 1961). 

In general, the mammary tumours arc 
of three types as described below. 

A- Duct Papilloma (Papillary 
Adenoma) 

Gross appearance: This tumour ari- 
ses as solilar)' or multiple circumscribed 
lesions from the gland ducts. They may 
be sessile or pedunculated and their 
consistent:)’ may be cystic or firm. 


Histological Appearance 

It is made up of ductlike structures 
lined by a single layer of cuboidal epithe- 
lium resting on a variable amount of col- 
lagenous tissue. Dependng on tlie rate 
of proliferative activity and secretory 
potential, papillary projections and ac- 
cumulation of an eosinophilic homogen- 
ous material in the lumen are discer- 
nible. At times the connective tissue 
may show a tendency to myxomatous oi 
cartilagenous transformations. 

B. Adenocarcinoma 

This is the commonest mammary tu- 
mour in the cat. 

Gross Appearance 

Displaying a great variation in size, 
these malignant tumours often attain a 
considerable size. They may be round, 
oval or flattened and generally ill cir- 
cumscribed. Tliey are infiltrative and 
therefore lack a stalk or a capsule. They 
may be either hard (scirrhous), soft, 
spong)’ or c)’stic. 

Histological Appearancx 

Typically, this tumour show’s ividely 
invading acinar structures separated by 
differing amounts of stroma. The nor- 
mal histological architecture of the 
gland is considerably altered. In rapid- 
ly developing tumours, the cells tend to 
form solid masses of cells which may be 
devoid of a lumen. The tumour cells 
are then seen to infiltrate adjacent tis- 
sue. In a well differentiated tumour, 
papillary folds of the acinary surface 
and evidence of secretory activity arc 
noticeable. 

The tumour cells arc cuboid.al or 
columnar, possessing a large round or 
oval hypcTchromatic nucleus. Mitotic 
figures are variable in number. The 
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Stromal Lonnectivc tissue may show in- 
Hammatory' reaction. 


C. Mixed tumour or 
Terratoid Mixed Tumour 

Gross Appearance 

This is most commonly seen in dogs 
but is rare in cats. These tumours 
greatly vary in size and consistency 
and may weigh uplo 500 gm. Tliey 
are encapsulated and freely morablc 
Lobulation and cyst formation arc 
common 


Histological Appearance 

The tumour is seen to he formed hy 
epithelial nnd connectisc tissue elements 
and either of them may predominate 
The epithelial components form patterns 
similar to those in adenoma or adeno 
carcinoma. Houescr in most of the tu 
mours the connective tissue elements 
overshadow the glandular formation 
and there is a variable admisture of pro 
liferating mjoepithelial cells, develop- 
ing cartilage or bone tissue and areas of 
coimectivc tissue mucoid, comnming 
stellate cells. Development of hetero 
plastic myeloid tissue ami areas o 
cholesterol deposition aie the freqticn 


,S!I 

The dc\ elopment of caniKigenous idcl 
is attributed by some to the cpi'tlicli.il 
elements (Cohrs, 1956). uliilc others 
trace its origin to llic myoepithelial cells 
(Moulton. 1954 and ^\'IlIi5, 1950) 

Behaviour 

Both benign and m.ilignant varieties 
arc encountered E\cn uhen mnllg 
nant, the tumour grous slouh and 
metastasises late TIic frctjucnq of 
metastasis lias liccn estimated l>\ Krook. 
(1954) to be as Iilgli as 50'! It Is sug 
gested that the incidence of metastisn 
increases if animals arc alloucd to li\c 
for a longer time .\fctastatic lesions 
first ocnir in the supramammars binpli 
node and l.atcr secondaries niav dcstlop 
in lungs .and visceral organs 

Oopliorccmmv in conjunrtion unli 
mnmmectomv prevents rcnirrciuc in 
the bitch Iloucver no such rfhet m 
seen in the rat. 
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Chapter 55 


Neoplastic Diseases of the Male Genital Tract 


A Study of the neoplasms of the geni- 
tal tract is a fascinating one. This is be- 
cause, frequently, they are «'»ssociated 
with endocrine disturbances. In fact, 
most of the examples cited in support of 
the hormonal theor>’ of tumorogencsis 
are from the genital tract. On the other 
hand the tumours of the Ovaries and the 
Testis have themselves been shown to 
produce hormones inciting either mascu- 
linising or feminising manifestations. 
This fact can very well be appreciated if 
one remembers that the ovary as well as 
the testis are initially bisexual structures. 
In the ovary, the outer cortex of the ger- 
minal epithelium is the ‘female part’ 
while the medulla is the “male part”, 
which is normally suppressed by the for- 
mer. Reverse is true in case of the 
testis. 

It is interesting to note tliat, not un- 
commonly, the tumours of the genital 
tract are associated with their primary 
multiplicity. This may take the foiT» 
of a bilateral involvement of an organ 
or simultaneous affection of diflcrcm 
components of the same system. Fuiihcr 
an organ, especially the testis may reveal 
two or more individual tumours cilhcr 
of the same type or tomlly distinct varie- 
ties. It is generally obscrv'cd that if a 
tumour develops in any part of the re- 


productive system then the other parts 
of genitalia are more prone to develop a 
tumour simultaneously or at a later 
stage. Under such circumstances the 
possibility of a common aetiological 
agent operating may be visualised. 

At the Bombay Vetcrinar)* College 
during a study of 30 cases of dogs ■with 
primary multiplicity of tumours involv- 
ing various systems of the body, it was 
observed that in majority of cases at least 
one of .such tumours ^vas located in tlte 
genital tract. Here an aeliological re- 
lationship is difficult to think of. More 
probably it is a reflection of the relative 
frequency of genital tumouxs in this 
species. 

AU sorts of tumours occur in the 
genital tract. In the following pages, 
therefore, only those tumours which 
have some special significance in the 
Pathology of genital tract have been 
dealt with. 

THE MALE GENITAL SYSTEM 
Testis 

Apart from the Teratoma, theic arc 
tnrec other varieties of prinxary tu- 
mours arising exclusively in the testis. 
These arc Seminoma, Sertoli cell tu- 
mour and Lcydig cell tumour. 
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Horse 

Apart from Teratoma, the testicular 
tumours are rare in these animals. Some 
of the few records a\^ilable in literature 
are those by Schlegel (1924) who have 
described 35 cases in horse and three in 
ass. Kimura (1917) reported 49 testicu- 
lar tumours in 77,000 slaughtered 
horses. Metastasis of Sertoli cell tu- 
mour in the lung and the mediastinum 
has also been reported. In India, ap- 
parently the only record is the one by 
Joshi and Purohit (1962, 63) who re- 
corded a Seminoma from undescended 
testis. 

Sheep and Goats 

The tumours of male gonads are un- 
common in these species and only a few 
cases of Seminomas and Sertoli cell tu- 
mours have been reported. Benign 
Seminomas have been reported in seven 
of the 154 testes examined by Jensen and 
Flint (1963). Infiltrating seminomas arc 
reported by Shortridgc and Cordes 
(1969) and Watt (1971). Sertoli cell tu- 
mour lus been described by Shortridgc 
(1962). 

Dog: 

A large number of reports of testicular 
tumours are encountered in the litera- 
ture. Following the earliest record by 
Sticker in 1902, a number of workers 
have reported them and excellent re- 
vicivs of their findings have been made 
by Cotchin (i960) and Moulton (1963). 

From the obser\’ations of these work- 
ers, it is apparent that the incidence 
varies from 0.5% to 137c. The tumours 
occur mostly in animals over six years 
of age. the usual age being 10-11 years 
(Schlotthauer et al, 1938; Scully and 
Coffin. 19.52; Sun-ashe et al, 1967). 


In India, only two records are av.'iil- 
able. Svm’ashe et al (1967) reported 20 
tumours in 777 tumour bearing case-s 
while Nair and Parthsarathy (1969) re- 
ported 8 tumours in 450 tiimnuLs stu- 
died by them. 

Tliere is no unanimity regarding the 
incidence of various tumour types of 
testicular neoplasms in the dog. In the 
Coichin’s study Sertoli cell tumours were 
the commonest (42.4%) followed by Ley- 
dig cell tumour (28.3%) and Seminoma 
(13.5%). Other workers have observ'ed 
Seminoma to be the commonest irhile 
Leydig cell tumours to be the least fre- 
quent, while Moulton (1960) and others 
share the opinion that Leydig cell tum- 
ours are the commonest. In the report 
on testiailar tumours by Survaslie et al 
(1957). Seminoma accounted for 9 and 
Sertoli cell tumours in 7 cases. The re- 
maining four were Leydig cell tumours. 

Sertoli cell tumours liave also been re- 
corded in male pseudohcrrrfaphrodites 
(Frey et al, 1965; Norrdin and Baum. 
1970). 

Cat 

Scanty literature is available on testi- 
cular tumours in cat; ' this includes one 
by Schlegel (1924). 

Seminoma 
Gross Features 

In smaller tumours, the testis shows 
little or no change in appearance and 
the tumour can be discovered only when 
the gland is incised (Sun-ashe et al, 
1967). Sucli tumours may be OS) to 1 
cm. in diameter. In otlier cases the 
aflected gland is visibly altered. It is 
enlarged to a varying e.xtent and has a 
nodular appearance (Fig. 178). In ex- 
treme cases, the entire gland is replaced 
by the tumour tissue. Store commonly, 
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ho^vc\cr the tumour appears as greyish 
^\hitc nodule with a bulging cut surface 
Areas of softening and pink discoloura 
tjon ma) be noticeable due to necrosis 
and haemorrhage 


and firm {Fig I77b) It is therefore 
difficult to distinguish between tlie Ser 
toll cell tumour and Seminoma grossly 
(Bloom 1 954) 

Histological Appearance 


Histological Appearance 
The histological appearance vanes m 
diffeicnt stages of development In early 
stages the neoplastic cells are confined 
to the lumen of seminiferous tubules but 
as the growth continues they break 
through the basement membrane and 
spill ovei into the interstitial tissue 
Thus at this stage the tumour cells arc 
seen both in and outside the semini 
ferous tubules The growth is usually 
multiccntiic in origin but these foci 
merge together in a well developed 
giowth The cells then arrange them 
selves in solid masses separated by deli 
cate and poorly vascularised connective 
tissue 

The tumour cells are usually large 
discrete round or oval and possess a mo 
derate amount of pale eosinoplulic or 
basophilic cytoplasm free of hpid mate 
rial The nucleus of the tumour cell is 
large round or oval vesicular and con 
tains a prominent nucleolus It is 
hyperchromatic and shows active mitosis 
Not infrequently the tumour cells dis 
play a syncytial arrangement Focal lym 
phocytic and plasma cell infiltration is 
also evident in some tupiours 

HlSTOCrNFSIS 

1 he tuinoui irises from the spcmnio 
gonia 


Sertoli Cell Tumour 
Gross appevr-ance 
This tumour vanes i 


I size and resem 
bles seminoma in its external 
in being circuiuscnbctl gre'is i 


Characteristically the tumour cells 
show a tubular pattern the tuliules 
being separated from each other by a 
poorly developed cellular stroma Be 
cause of this feature the tumour is fre- 
quently referred to as Tubular ade 
noma Hovsever m more highly proh 
ferating growths this tubular arrange 
ment is disturbed and gives rise to the 
one characterised by diffuse cellular 
proliferation 

In a typical tumoin the cells resemble 
the Sertoli cells They arc large cion 
gated and possess a pale eosinoplnhc 
cytoplasm containing varying amounts of 
lipids The nuclei arc deep stained 
elliptical and almost of uniform si7c In 
more anaplastic growths the cells may 
be oval and then they resemble only 
slightly the Sertoli cells 

Histogenesis 

The lumour cells arc dcnvctl from 
ihc normal Sertoli cells 


Lej dip cell tumour 
Gross Fi stores 

These arc usualh small and circum 
scribed but mav grow at times lo occtqjy 
ilic tniirt gland substance FJitv art 
icllow hro^n anti ma) a«nmc a pinV 
discolouration hccanst of the satctilarilv 
and Itacmonhist > 
ttton feature o' this tutnotir T! e tn 
mo.tr mass ts soft and dull and ... en- 
surface ts Rreiss Ix^nse o' the hut. 
eon.eni Th' hpochrome ft . ' cell' 
R„c tlte tumour . s ctarac-ert. t' - 
n^ouration 
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Hjstolocic.\l Fcaturhs 
'riic iiiniour is seen to be made up of 
large, polyhedral cells sviih an abun- 
dant gnmular or vacuolated cytoplasm 
containing tlic lipocbromc pignicm. In 
a less differentiated tumour, the cell as- 
sumes a fusiform or oval shape. The 
pale eosinophilic cytoplasm shows the 
fat droplets which can be demonstrated 
by usual fat stains. The cells arc 
arranged in sheets or compact synq-tial 
masses separated by sinusoidal spaces 
containing pale eosinophilic amorphous 
material or blood. The cell nucleus is 
large, vesicular, almost of uniform size 
and round or tJval in shape, 'fhe mito- 
tic figures arc few and it is difficult to 
distinguish between the benign and 
malignant sarieties. 

I!isTor,r-NT.sts 

The tumour arises from the normal or 
li>pcrplastir inicrstiiial cells of the 
lestis. 

fh IIAVlOl R 

lestuul.ir tumours usually do not 
c.uisc .nuN (Usuirb.mce in fertility unless 
the\ .lu.iin .» l.irgc si/c and happen to 
o.uip*. .1 bilge pan of the gland. 
\fiKnicc (IDjS) has suggested a pos- 
sible iincnc iiirul.uion b<tsvecn ibe 
sue Ilf the tiinunir jn.iss. semen tjualiiy 
.111(1 fritibis I his is especially true of 
Scitoh reU iiiinouis. Z.inMar rt al 
(l‘.t7T) Ii.i\c rtjmrtnl .ihsritre of s|Krmia- 
logcnu .ntuits in hulls liearing large 
testunl-ir uini«urs. 

'I csticul.ir lumnurs grneralU renuin 
lofjliscd .nid iiu-t.tu.asis i\ rare. When 
present the nuivmr spre.id is seen in re- 
gional bmpliiuxles or remote xisccral 
oi'.rins (Sur\.idic rt al, 1%7). Tim i* 
in conu'ast fo the jxnition in nun in 
ishith tlic tutn"uts iii'mc tntnmojih tend 
1(1 besi’Uir ladigrunt. 


Of more common ocanrence arc the 
hormonal disturbances associated with 
these tumours. Seminomas arc not 
known to produce endocrine distur- 
bances fCoicbin. I960). Lcydig cell tu- 
mours rarely induce feminising s)mp- 
loms sucli as alopecia and precocious 
puberty (Do//ii. 1953; Laufer and Sul- 
man. 1936). In coiumst to this Sertoli 
cell tumours arc frctjuently associated 
with feminisation. Frccpicntly, the 
existence of the tumour is first noticed 
by the nttrnction to otitcr male dogs. 
Sertoli cells clabontic ocsirogcns and 
therefore the tumour originating tltcrc- 
from elicit manifestations of hypcrocs- 
trinism. This occurs in about .30-10% 
of the eases (Bloom. IO.'jI; Rcif and 
Brofley. 1969). A significant association 
between feminization and Sertoli cell 
tumours originating from cxtrascrotal 
testis has been nbsersed by ilicsc ss’ork- 
cn. When feminisation results the at- 
tendant clinical signs arc alopecia, pen- 
dulous and ocdematoiis penile sltcalh 
and atrophy of the other testis free of 
this luinonr. In dogs, prostalic metapla- 
sia has also been observed. These signs 
regress soon after ilic tumour bearing 
testis is removed. 

TEUAT05IA 

'Fhesc tumours arc mixed iiunours 
coni|>oscd of a \ariet) of tissue t\pcs 
origin.ating from more than one primary 
genn la)ers and may therefore he ac- 
cordingly hidemral or iridcrmal. It U 
theorised that the tumour originates 
from a fess' mispl.ifctl embrjonal celfs 
svhich in early life h.asc cscajxxl the ttor 
inal process of organiviiion and later 
Stan to grow. 

This tumour ocairs in l>otli the ir«tei 
and the ovaries. It is more rnmninji in 
the erjuinr testis but T.ire in otlicr aid- 
nnh (Moulmii, ll»fd) As in oibfi 
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testicular tumours, cryptorchidism is a 
common accompaniment of this tumour. 

In the dog, OAary is moie frequently 
affected than the testis. 


The tumour varies greatly in 'izc and 
may be solid and cystic. The shape is 
round or oval. Cystic areas contain 
viscous material. Some of the cystic tu 
mours contain hair or teeth and are 
therefore called ‘Dermoid Cysts’ not to 
be confused with ‘Dermal inclusion 
cysts’ encountered in the sVin. 

Histologically a teratoma shows an 
assortment of tissues epithelia of dif- 
ferent types, glandular acini, muscles, 
cartilage, bone and accessory' skin 
glands. Hair, teeth and nenous tissue 
elements have commonly been encoun 
tered (^Villis and Riiddiick, 19-13). 

PENIS 

The tumours of this organ arc not im 
common. Those of imj>ortancc arc the 
transmissible FirbropapUloma tn the 
ox, transmissible \encrcal lutnours in the 
dog and carcinoma In the ftorse. 


Ttansmis^blc Hbropapflloma 
Tliis CNclusisclj occurs 
hovines. 


Ml the 
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animal to the other. An c\pcrimcnl.i! 

lacking (Dnchin, 
IJ56). Howeser, McEntcc (1930) was 
able to produce this tumour uiih the 
vinis^ of bo\inc papillomatosis. The 
location of the tumour is suggestive tliat 
the transmission takes place throueh 
coitus “ 

Gross Peatures 

The growth is usual(> solitary and 
presents a nodular appearance. It is 
greyish uhttc in colour and has a soft or 
firm consistency depending on the inatu 
rity of the lumoitr cells (coll.igcnous 
moieq). It may reach a sbe of i cm ni 
diameter. Ulceration is not uncommon 
since it is exposed to the exterior 

MiCROSCOIMC ArPFARXNCF 
Tiic grouth lev cals itself u> he m.iile 
up of fnsiform fibrobl.nstic and rollagcn 
fibers forming wliorls The amount of 
collagen varies in difTcrent tumours anil 
according lo tlic degree of diffcrrmn 
non In young amin.ils the luniotir is 
more ccllul.ir and soft uhilr.is ui 
the adults It IS more fihrous and 
hard. Tlie supcrficMl cpithcliimi is 
Mpcrplasiic so that pipilhform pro- 
jections invade the tinderljirtg rnri 
iicciivc tisMie (P*ctKhK.*piihchomjr»»M 
lisjicrpbsia). 


ISCIDI NCE 

This is common in some juris s>f 
Europe and some jnris of Umicxl States 
and is seen mostly in young hulls Ic 
male genitalia is less commonly iiivob 
ctl and the grovvth is rcstricresl to the 
vagina or vulva. In the bull, the ni 
mour is seen on the glans penis or the 
prepuce and its ncighbourliooti 

Aittolocv 

It is considered tlut the lumoor is of 
xtral origin and is transmiited frccj ere 


Bl HSVIOL’R 

Ihe tumour remnm jr< 

m.i\ invjilc the jdjart lit immim Xj cn. 
Hi distant sues is ran Krtiirti'.r 
after surgicil rcirosal is r'f t ut «'tff n 
lorntsfo'i M'li >'> 

lliTce out of the 12 t Mrs » [■•» i l‘‘ 

vjusc cf il~c ';ro .'h l’ -"re tt j 
for the toil r» i/'-rd t'.'i'j e' > -s <■' 
ereetjo** a'' 'uj- r'-i r r- f 

tf 7 urrxc '* I ' I 

CUV V.'* sei..!! r-M' 

/0''chT IS-'C 
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Carcinoma 

Incidence 

This tumour is very common in hor- 
ses and has also been reported in dogs 
(Cohrs, 19G6; Fires, 1944). 

Aetiology 

Smegma is thought to be responsible 
for the production of this tumotir 
(Rodcr, 1920 citOd by Cotchin, 1956). 
This is supported by experiments in 
mice by Plant and Kohn Speyer 
(1947) to be contributory (Cblciiin. 
1958). Repeated Trauma and persis- 
tant phimosis arc also considered to ha\e 
actiological significance. 

Gross Features 

Tlic tumours occur on the glam 
penis or on the preputial lining as a 
sessile, greyish svhite cauliflower like 
growths. Tcndcnc)' to ulceration ma) 
be noticeable. 

Histological ApfEARANcn 
The growth is a t^pied squamous 
cell carcinoma svilli central kcralinisiug 
epithelial "Pearls'* and surrounded by 
several layers of stratified squamous 
epithelium. Invasion in the surround- 
ing conncctisc tis.suc is seen at many 
phitt^s. 1 he tumour cell nuclei arc 
tlccjdj stained and show a sariablc num- 
ber of mitotic figures. 

IllSTOGlMSlS 

The tumour develops fiom die pre- 
putial lining (Cohrs. 1900). 

Behaviour 

The tumour ma> mciastasisc to tc- 
gion.ll Jsniphnodcs or distant organs 
like the lungs. Rcairrcnce after surgical 
rcmo\-al has also been rejiortwl (Barrow, 


Transmissible Venereal Tumour 

This is a peculiar tumour found in 
the dog u’hich is extensively; studied. 
However, its histogenesis is not clearly 
understood. Accordingly the growth 
has been termed variously by different 
svorkers. 

The tumour arises almost exclusively 
in the .genital tract of the dog. An cx- 
tragenttal occurrence has also been re- 
ported (Feldman, 1929; Lacroix and 
Riser, 1947; Ajcllo, 1939; Afidligan, 
1949). However, unlike the genitaf 
growth, these latter growths' could not 
be transmitted to other dogs and hence 
their true identity reniairis a m.itfer of 
dispute (Moulton, 1901). 

Tn the early days, .some of the work- 
ers disputed tlic claim tlial the growth 
is a true neoplasm. TJicy considered 
this to be an inflammatory growth 
(Duplay and Ca^in, 1894; McFatlycan, 
1905 cited by Wade, 1908). Hansen- 
mann (cited 'by ^V^^dc, .1908) regarded 
this to be a mixture of sarcomaioiis and 
a granulation tissue. Tliesc w'orkers 
therefore named the tumour as a ‘granu- 
loma’. 

Subsequently research workers have 
however emphasised the ' neoplastic na- 
ture of this growth. However diserse 
opinions have been held by ilicin per- 
taining to its histogenesis. 'Wchr (1889) 
and Gcisslcr (1895) cited by Wade 
(1908) considered it to be an cpiUiclial 
tumour and hence called it a carcinoma. 
Wade (1908) and Smith and 4Vas!ihuni 
(1898) classified this as sarcoma, since in 
their opinion it originates from tlic 
connective tissue. Among others, ^Vh^tc 
(1902) and Sticker (1901) regard it as 
a Lymphosarconu. Beebe and Ewing 
(I90C) termed it as an Alveolar S.ircoma 
or Ktuloihelioma. J.ickson (1911) on 
(he <fthcT h.m<i (nfcccl hf //> the 
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Mitotic figures arc gcncially frequent. 
The growth is fairly well vascularised. 

Transmission 

Under natural circumstances, the tu- 
mour is transmitted through coitus, by 
implantation of tumour cells in the geni- 
tal mucosa, and following a slight 
trauma during coitus (Feldman, 1929). 
He has also recorded an interesting case 
in which tliis tumour was found in a 
four month old pup involving the right 
eye and the skin in. the frontal region 
of the head. He attributed this unusual 
location and the occurrence in so young 
an animal to a "maternal inoculation” 
during birth following trauma at partu- 
rition. 

Tlie view tliat the transmission oc- 
curs by implantation is strongly sup- 
ported by various experiments in which 
tumours have been produced by inject- 
ing tumour cells in susceptifile dogs by 
subcutaneous inirapcvitoncal or intra- 
venous routes as well as by implantation, 
b) scarification of skin or genital 
mucosa (Smith and ^Vashburn. 1898; 
Gcissler. 1895; -Welir, 1889; Novak and 
Craig 1927; Sticker, 1904; Deraonbreun 
and Goodpasture, 1934; Karlson and 
Mann, 1952; Bloom. Pfaff and Noback, 
1951). 

Br.UAviouR 

I'hc tumour, tliouglif maliguant. re- 
mains restricted to the genital tract. By 
local infiltration it Imay burrow the 
mucosa deeper. Metastasis, which is not 
infrerjuent, is seen only in the regional 
lymphnodcs (Karlson and Mann. 1952; 
Sastry rt «/, 19fi5). Occasionally cases of 
generalised metastasis arc reported. 

The tumour once it dcsclops remains 
fixed in its histological features and 
virulence. Even after several serial im- 
plantations, these characters remain un- 


altered as was observed by Karlson and 
Mann (1952) who transmitted it througli 
40 generations. 

After attaining a certain sire, the 
tumour spontaneously commences to 
regress. This is apparently due to the 
development of an immunity against 
the tumour (Dcmonbrcim and Good- 
pasture, 1934). This is borne out by 
the fact that the recovered animals arc 
completely refractory to subsequent arti- 
ficial introduction of the tumour cells 
in their body (Karlson and Mann, 
1952). Tliis immunity is not inherited. 
It has also been shosvn that the regres- 
sion of the tnmonr.'can also be effected 
by injection of blood of a iccovcrcd ani- 
mal in to the affected ones (Crile and 
Beebe, 1908). 

PROSTATE 

The tumours of the prostate are not 
uncommon. 

Altiology 

The causative factors in tlic develop- 
ment' of the prostatic neoplasia arc 
obscure. In man, the hyperplastic and 
inflammatoiy conditions of tliis gland 
are looked upon as the prcneoplasiic 
states. In dogs in which tlie prostatic 
tumours* are encountered, there docs 
not appc.ar to be a significant relation- 
ship between the ttunotir incidence 
aiicl these conditions. This Is .apparent 
fromi the fact that in spite of a high 
frequency of the inflammator)’ and pro- 
liferative changes in this gland in the 
dog, the tumour incidence is low 
(Bloom, 19.54; JubbiS: Kennedy, 1970). 

In view of the fact that tlie normal 
prostate is influenced by both the andro- 
gens as s\’cll as' the oeslrogcns, it h.as 
been suggested that a disturbance of 
the ctjuilibrium between these isvo 
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tumefaciion. Urinary complications arc 
less common and ^vhen present, com* 
prise frequent and difficult micturition, 
haematuria -and finally retention of 
urine. At times uraemic symptoms in 
the form of anorexia and vomition are 
noticeable. 
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Chapter 56 


Procedures in Obstetrical And Gynacc Surgery 


Breeding lefficienq' of female animals 
largely depends on normal anatomical 
positions and physiological functions of 
genital organs. AVhen these two fac- 
tors are disturbed some form of treat- 
ment is necessary. The nature of tr«t 
mem obviously depends upon the diag 
nosis of the condition. Besides, some 
surgical interventions are carried out on 
an animal which is not ''suffering from 
any disease or abnormality witli an in- 
tention to increase its utility. 


Treatment 

Prompt attention to «uc!i c.iws m 
necessary. In debited cases, it is .»d\is 
able to allosv the laceration to htral and 
cicatrize. Surgicil profcdnrcs dcscrih 
ed b> Gotze (1938) for reconstruction of 
the penneum, can he adc^pttd for all 
t>pcs of such cases SMth stntahle mo<li 
fications Ihc operation is tonstni 
cntl> perfonned in standing positiim 
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Episiotomy 

An incision on the perineum, com- 
mencing from the dorsal commissure is 
at times necessary to widen the passage 
to vagina. It is particularly i^ecessary 
in bitches suffering from deep seated 
vaginal granuloma. In dogs the opera- 
tion is preferably performed under 
general anaesthesia. A vertical inci- 
sion extending up to half of the peri- 
neum is taken on the skin land deepen- 
ed through the underlying tissue. After 
removal of the neoplastic tissue, the 
line of incision is-'closed by interrupted 
sutures with catgut. The skin incision 
is closed with mattress sutures using 
synthetic fibre. 

Laceration of Vagina 

Abnormal presentation of digit of the 
foetus lacerates the vagina more com- 
monly its roof' in var^’ing depths. Faulty 
obstetrical technic particularly while 
using hooks, chains, ropes etc, is also 
blamed to cause the laceration. The 
most common site is vuUo-\agtnal bor- 
der. 

Superficial lacerations may not be 
sutuied but deeper ones should be 
sutured ivith catgut thread. Post-opera- 
tive trcaimem consists of parenteral 
antibiotics and protective dressing with 
antibiotic ointments or creams. 

Rupture of Vagina 

This condition )is characterised by a 
vent of varying length in the vaginal 
trail and is caused by malprcscntaiion 
and improper positions and postures of 
foetus. Dorso-pubic position, anterior 
longitudinal presentation svilh hind 
limb extended beneath the body, tran- 
verse ventral presentation and when the 
fore foot or feet are crossed over the 
neck are the most dangerous positions 


of the fetus -in this case. Though the 
condition is reported in all the species 
of domesticated animals, it is more com- 
monly encountered in mares perhaps 
due to longer limbs of the foetus. 

Forced extraction of foetus in normal 
presentation pushes perivaginal fat 
caudally and the vaginal wall ruptures 
near the hymenal ring or vestibular 
vaginal border. A similar rupture may 
occur in cases of prolapse of bladder. 
Forceful service may cause rupture or 
laceration of the v-agina. Occasional 
cases are usually met in mares and 
heifers. 

The condition is diagnosed only on 
VTiginal palpation. In most cases no 
treatment is recommended. The sim- 
ple tare in vaginal wall heals fairly ra- 
pidly. Some workers however recom- 
mend suturing 'of the vent so as to 
avoid possible complication of perivagi- 
nal abscess formation. 

Persistent hymen, Imperforate Hymen 
OVhite heifer disease) 

Presence of dorso-vcntral bands in 
young heifers is not of great significance 
as it does not interfere with normal 
coitus. Ho^v’ever, imperforate hymen 
demands a careful examination and sur- 
gical intervention. 

The animal will be having regular 
oestrous cycles. Natural sen’ice might 
cause haemorrhage and straining. Per 
rectum palpation of genitalia may show 
distention of a uterine horn due to accu- 
mulation of muais. In some cases va- 
ginal distention and bulging of Iiymcn 
may be seen. Frequent attempt of mic- 
turition is also reported. 

Conception may result in the heifers 
with nearly complete hymen. In these 
cases dystokia may result and deep epi- 
siotomy is the only treatment. 
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The impcffonic h\incn ciu opta 
b) a cnicnl inci^ton iindtr cpidunl 
ainlgc^in A circular incision around 
the MiUoxagiin! border is also iccom 
mended Gupta and Sharnia (1973) 
treated three eases in bufFalo heifers 
avith manual rupture About 2 5 litres 
of amber to daik reddish brown dis 
charge as-as c\-acuaicd after perforation 
of the h>mcn 

Posioperaiixc care included dilatation 
of \ul\o\aginal border aaith tlic help of 
a \aginal speculum Dunng the opera 
tion and insertion of speculum strict 
aseptic precautions arc necessary to 
aaoid introduction of infection which 
eacntuall) ma) result in septic metritis 


Recto Vaginal nstula 


Recto aaginal fistula inaohes lupiure 
of the dorsal avail of vagina and ventral 
^rall of rectum (Fig 179) In mares 
recto-vaginal fistula may occur during 
Violent parturition and it commonly 
occurs in unattended foaling Immedi 
ate attention should be paid to sue i 
injuries by promptly putting transverse 
sutures on the rectal wall Sutuimg o 
the vaginal wall is not necessarily re 
quired If the condition is not detect 
ed early, it will be necessary to wai 
nniil the oedema subsides and p'anu 
tion tissue and wound edges ica u 
before undertaking surgical measures 

correct the fistula 


’he line of treatment for the rect^ 
inal fistula should be on 
ecommended by Fowellers , 
.eela!(1963) Ep.dural 
using 2 per cent P™“'" ^ 

■ 15 20 ml IS given 
uld be done to empty the 
‘ the perineal area ts 
roughly A 4-6 'fe dictum 

le horizontal!) in between t 
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and vulva This incision is continued 
forvvaid I — 2 beyond the anterior bor 
dcr of the fistula keeping as much tissue 
as possible on the rectal surface The 
vent in the rectura’is first closed trans 
versely This will reduce the pressure 
on the suture line A Lambert type of 
suture IS used by using heav^^ non ab 
sorbable suture material such as silk or 
synthetic and removed later Vaginal 
tare is sutured on its long axis and skin 
incision is closed by vertical mattress 
sutures Antibiotics are indicated 
Heavy concentrate feed Should be with 
held and bran mash should be given 
The bulk should be reduced by reduc 
mg the quantities of the* hay to avoid 
load of the fecal matter causing friction 
on the operated area 


Rupture of Uterus 

Irfcows and buffaloes the sharp bony 
prominence on die cranial portion of 
the pubic symphysis may cut the uterus 
while the foetus is forcefully extracted 
It IS due to retraction of the uterine 
wall Transverse rupture of the utenis 
IS likely to occur M’lien i portion of 
the uterine wall gets itself caught by the 
desiated extremity it ruptures during 
forced extraction of the foetus in abnor 
mal position posture and torsio uteri 
condition Seiere adhesions of the 
uterus to the abdominal v.scera cniphy 
sematous foetus and dty condition of l he 
birlh canal conlribute to rupture of the 
Utenis 

In the mare rupture of uterus com 
mml) ocatrs if tmction is app bed lo 
*rf«e.us in roia.ed b.coniiial preg 

nancy 

In nipiiire of uicms m the cm. or 
, .ariets of synpioms such as 
'’“tosnes anorexia suspended rum. 

;S.o? 
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and cold extremities are usually notic- 
ed. There may be rise of body tem- 
perature. In case of infective condition 
of the foetus and uterine contents, septi- 
caemia will set in resulting in perito- 
nitis. 

On confirmation' of the diagnosis on 
rectal and per vaginal palpation and 
symptoms exhibited, laparotomy should 
be performed to remove foetus and eva- 
cuate the fluids. The ruptured portion 
of the uterus should be sutured by con- 
tinuous mattress suture. Parenteral and 
intra-uterine antibiotics should be ad- 
ministered. 

Prognosis is usually poor ^vith compli- 
cations, such as, retained/ placenta, 
metritis, atonic uterus and prolapsed 
intestines. 

Prolapse of Vagina 

This condition is more common as 
compared to other surgical affections of 
genital tract and is often encountered 
in cows. Shetli (1970) reported that 
cases of vaginal prolapse accounts for 
about 12 per cent ofUhe clinical cases 
with reproductive disorders in Surti 
buffaloes. 

Initation'of tubular genitalia, lacera- 
tion or trauma and atony of vagina arc 
the major aetiological factors. 

Prolapse may occur antepartum or 
post partum and may be associated with 
prolapse of cervix or uterus. In few 
cases, prolapse of urinary bladder may 
also be seen. 

For the sake of convenience of des- 
cription the condition is classified in 3 
degrees. In the first degree the prolapsed 
mass is small and is observed as a small 
donut shape mass extending only up to 
the lips of vulva, partiailarly when the 
animal is sitting. In tlie second degree 


prolapse, vaginal floor or wall protrudes 
out of vulvalv aperture and in the third 
degree there is complete protrusion of 
vagina exposing the cerv'ix (Fig 180, 
181). 

As a result of prolapse, the mass falls 
over ischial arch and in this "position vas- 
cular insult causes passive congestion 
which results in devitalisation ,of the 
mucosa. Serum from the submucous 
oedemre oozes out. The mucosa soon 
undergoes certain ulceration and gang- 
rene ensues in neglected cases. Separa- 
tion of mucous membrane as Arell as the 
submucosa tend to idcvelop into a Iiard 
thickened fibrous wall. • In cases where 
gangrene ensues, it tends to progress for- 
ward causing gangrene of the cciA’ix. 

Treatment includes reduction of the 
prolapsed mass and its retention in nor- 
mal position in order to prevent its re- 
currence. The prolapsed mass is 
thoroughly cleaned u’ith ' abundant 
lukewarm water containing non-irritant 
antiseptic. Under epidural anaesthesia 
the mass is reduced to normal position 
by pushing with open palms. , Pressure 
with finger tips must be avoided. • In 
.severe oedematous conditions, the fluid 
is removed either by pressure with thin 
cloth or by removing crescent shape 
strips of mucous membranes and sutur- 
ing the wound with 3/0 catgut (Farqu- 
harson, 1949). IVith a closed fist at the 
os uterus the mass is pushed fonvard. 

Various procedures are recommended 
for retention of the prolapsed portion of- 
the ^'agina. 

1. Trusses 

Application of rope truss had been 
widely used in the past. ^This method is 
useful only in cases with mild tenesmus, 
loosening and displacement of the ropes 
may result in failure. 
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2. Flessa Needles 
Under epidural anaesthesia these 
needles are passed through the lips of 
vulva slightly anterior to the musculo- 
cutaneous junction Depending upon 
the she of the vulval opening S to 4 
needles are used (Fig 182) The needles 
are removed after the cow stops strain 
ing. 



Fie 1S3 Distension of abdominal cavity on 
injection of air m pcritonral cavity Arrov 
shows the site ol injection 



852 REPRODUCTION IN FARM ANIMALS 


(1967) have reported satisfactory results 
by this ■ method. While passing the 
needle tlirough the lesser isdiiatic fora- 
men care has to be taken not to touch 
the internal pudic arter}' and/or tlie 
nerv'c. 

G. Farquiiarsox’s Technic of 
Resection of Vaginal Mucosa 

It is particularly useful in cases of ex- 
tensive oedematous swelling of prolaps- 
ed mass. Under epidural anaesthesia 
crescent shaped strips, U to 2 cm. in 
width, of vaginal mucosa are removed 
by submucosal dissection starling from 
anterior Toint. Haemorrhage is usually 
scanty. Wound edges aic suturcrl with 
3/0 catgut. Due to escape of lluid the 
mass becomes smaller in sire and the 
reduction is facilitated. 

7. .MoDirnn Caslick's Opeuation 

'I bis operation is reported by Baker 
(1950) and recommended by Roberts 
(1971), After reposition of the prolapsed 
mass, the caudal mucous membrane 
alioui 5 to 10 mm. in width and 5 cm. 
in 'length, from the dorsal and vcntial 
commissures of vulva is removed, and 
the lij>s of vulva arc coopted using 28 
gauge stainless .steel wire (Fig. 18.5). 
Since tlie si/c of the vulval opening is 
reduced the clianccs of prolapse arc con- 
siderably Ics-s. Narasimlian ct nl (1975) 
reportctl a technique for retention of 
chronic rccuncni vaginal prolapse by 
tijc appHcniion of .a purse siring suture 
at the region of liymcnal ring to pic- 
vent vagin.nl pndapse after its reposi- 
tioning. 

8. Pl-KIVACINAL FiNVnON 

Guard (1953) and Buhner (IWO) rr- 
commcml a simpler but cfTicicm mcihod 
for icteniion. Under cpidtir.d an.ies 
thesia. a small borirontal imistoii is 


taken at the perineum just above the 
dorsal commissure of the vulva. An 
umbilical needle or Gerlachs needle 
threaded with a tape preferably made of 
synthetic fibre is passed through the 
skin incision and downward, foneard, 
under the skin and around the vaginal 
tube, taking care that it does not pierce 
the vaginal mucosa. When the needle 
readies the ventral commissure a small 
vertical skin incision 'is taken if neces- 
sary' and the needle is taken out. The 
needle is then passed through this open- 
ing and pushed upward.s from the .side 
so that the other end of the tape comes 
through the same opening taken on the 
perineum. The vaginal passage is nar- 
rowed by pulling the tape and sailors 
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Fig 186 Buhners or Guards melhod of 
perivaginal suture 


knot IS tied (rig 186) Highly satisfac 
tory results are obtained by tins nietho 
The tape is removed after the straining 
has stopped Complicated methods 
such as pudendal neurectomy (Schwestn 
ger 1956) and strengthening of hymenal 
ring (Baier 1953) hate also been re 
ported 


Choice of anacsthesi i depends upon 
the factors (1) ^vheiher tlic foetuses arc 
required to be delivered live (2) condi 
tion of the dam and (3) facilities avail 
able Sedation and local infiltration of 
analgesic will suffice for surgical inter 
vention in the exhausted animals If 
the owner does not insist of getting live 
pups intravenous anaesthesia with 
barbiturate or inhalation anaesthesia 
with Inlothane mav be cmplo)cd 

In apprcciabl) cxlnnstcd piticnts 
preparative treatment includes intra 
venous injection of volume cxpindcrs 
such as glucose saline normal saline 
Ringers solution plasma or whole hloo<l 
depending upon availibilit) am! re 
quirement Adrenalin nnv he incor 
poraied if neccssnn In cases compli 
rated with septic or pmrificiivi rinn 
ges parenteral tlicrap) VMth suit ihlc anti 
biotics should be nndertaUn 
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ivatch for respirations. Artificial res- 
piration may be resorted to, if necessary. 
The uterine incision is closed with 
double ro\v of' continuous Lcmbcrt 
suture with 3/o catgut using atraumatic 
needle. 

The abdominal wound is closed with 
conventional three-tier sutures. 

Caesarean Section 

Laparohysterotomy performed usually 
at the time of parturition for the deli- 
very of the foetus is called caesarian sec- 
tion. This term has come in usage not 
because Julius Caesar tvas born in this 
fashion but because he had proclaimed 
an order that a tvoman in advance preg- 
nancy about to die should have this 
operation. This operation is .'resorted 
to when mutation, forced extraction or 
foetatomy arc of no avail and can be 
undertakenlin all the species of domes- 
ticated animals. 

CJows 

Maternal dystokia due to primary or 
secondary uterine inertia, incomplete 
relaxation of cer\’ix, uterine torsion, 
narrow birth canal, abnormality in pel- 
vis and foetal dystokia due to abnor- 
mally large size of foetus, monstrosity 
and abnormal presentation are some of 
the indications of laparohysterotomy in 
cosvs. 

The operation can be performed 
cither in standing position or in lateral 
or dorsal rccumbcnq'. If standing posi- 
tion is preferred, the animal is secured 
in a trevis or by the side of a svall. In 
such a position upper right flank is a 
site of choice. The cow should be quiet 
and should not be allowed to sit dosvn 
during operation. Casting and lateral 
recumbency is generally preferred. After 
gently casting, the cow is secured by 


tying the limbs. The gravid uterus can 
be approached through laparotomy at 
any one of the following sites: 

(1) Lower left flank. 

(2) Lotver fright flank. 

(3) Paramedian, 

(4) Ventrolateral incision above the 
arcus cruralis. 

(5) Ventro lateral oblique incision. 

(6) Ventral mid line. 

The choice of site mainly depends upon 
the surgeon and to some extent upon 
the facilities available. Deore (1973) 
preferred the obliqe rincision on right 
abdominal ^s’all while as Verraa et al 
(1974) have recommended a horizontal 
incision above the arcus cruralis on right 
side. These sites are considered better 
than paramedian incisions. 

In most !of the cases local infiltration 
with analgesic solution is considered 
adequate. Sedative may be required in 
excited patients. 

After preparing the site for surgical 
operation and local analgesia, long inci- 
sion about 40 to 60 cm. is taken and 
skin, fasda, abdominal muscles and peri- 
toneiim are cut. If lateral 'wall is pre- 
ferred, rather thick muscle bellies of ex- 
ternal and internal oblique abdominal 
muscles have to be cut and on ventral 
aspects their aponeurotic portion is en- 
countered. Through the laparotomy in- 
cision the gravid horn of the utenis is 
brought as much torthe level of abdo- 
minal opening as possible. ^Vith a se- 
parate dean scalpel, the uterus is incis- 
ed .long enough for easy extraction of 
the calf. Forceful traction of the foetus 
through uterine opening may result in- 
,to irregular tare in the .\vall. The calf 
is easily removed by grasping the extre- 
mities of the limbs whidi are easily ac- 
cessible. ■ 
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If ilic calf IS Using the umbilicus is 
nil and die bod) surface and nostrils arc 
cleaned 1 be placenta nia) or ma> not 
lie rcnioscd tlirougb uterine incision 
T he uterine incision is closed ssitli 
double rois of Lcnibcrt siilurcs using 
Chrunuc catgut No 1 and atrauinatic 
needle 1 lie suture line is dusted ssilli 
crystalline pcnmllin possder and the 
uterus IS put back in position The siir 
gical ssound on latci il abdomiiiil as ill is 
closed ssitli figure of 8 tape of sutures 
incorponting pciitnntinu muscles and 
skin in the same bite The acntial ab 
dominal incision is closed in 3 layers 
1 be skin IS closed ba mattress sutures 


Rccoaer) rate \ancs from C2 5 to 89 
per cent The impoi lant factors gosern 
mg the prognosis include the period 
lapsed betas cen labour pains and time 
of operation cshauslion general healtli 
toxaemia or septicaemia and degree o 
shock Surgical risk in such cases could 
be considerabl) reduced by preopcratiac 
treatment antli aolume expanders such 
as normal saline glucose saline Ringers 

solution plasma or avhole blood depend 
mg upon the requirement and aaailabi 
luy 


Post operative treatment includes 
daily dressing of the ivound an paren 
teral administration of antibiotics 


Ewes and Does 

Indications for “esarian sections m 

these animals are Ring »omb “ndit 
malpresentation uterine torsion 
those mentioned for coiv 

Left paramedian site is 
these species If the approa , ^ 

the flank IS selected ^ver'edLs^P^ 

field, block produce satisfactoq^^ 
thesia (Sharma et al, 1973) 
care, surgical technic and 
management is the same as i 


nyslcrcctomy, Panliysterectomy or 
Spaying 


Grossly infected uterus gangrenous 
and emphysematous puppies pyometra 
(cystic hyperplasia of endometrium) 
diseases of ovaries are the prinapal mdi 
cations for surgically removing the 
ulcnis fallopian tubes ovanes and asso 
ciated structure like broad ligament of 
the uterus Such an operation is called 
panhysterectoray or spaying It is also 
undertaken to prevent oestrus and asso 
ciated problems such as bloody dis 
charge attraction of male dogs dunng 
oestroiis period and accidental mating 
Endocrine imbalance resulting m infer 
ubty pseudocyesis (false pregnancy) and 
mammary tumours also warrant this ope 
ration in bitches 


Panhysterectomy can be performed at 
any age but the age between i 6 months 
IS considered to be better As far as pos 
sible It may not be done during oestrus 
and pregnancy In older animals it may 
be planned 3 months after last oestrus 
or 6 8 weeks after whelping 


The animal should be cbmcallyt exa 
mined and prepared for operation With 
liolding food 12 hours pnor to opera 
non and an enema before pre 
medication are recommended General 
anaesthesia 'nth premed.datton 
IS best done with the combinauon of 
chlorpromarinc and short acting barbi 
tuialcs or morphine and inlialalion 
anaesthesia with ether or halothane A 
mid line incision starting from iimb. h 
ais and extending 3 to 5 ot 
IS taken to cut the skin fascia Imra 
alba falciform ligament and paneial 
peritoneum Through the opening 
fenaculum or index finger 
along the inside of abdominal wall below 
“he aMominal siscern and u^s or i« 
broad ligament is hooked This itmc 
lurc IS followed to the opening and the 
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watch for respirations. Artificial res- 
piration may be resorted to, if necess:^'. 
The- uterine incision is dosed wdth 
double row of' continuous Lcmbert 
suture with 3/o catgut using atraumatic 
needle. 

The abdominal wound is closed with 
conventional three-tier sutures. 

Caesarean Section 

Laparohysterotomy performed usually 
at the time of parturition for the deli- 
very of the foetus is called caesarian sec- 
tion. This term has come in usage not 
because Julius Caesar was born in this 
fashion but because he had proclaimed 
an order that a -woman in advance preg- 
nancy about to die should have this 
operation. This operation is :rcsortcd 
to when mutation, forced extraction or 
foetatomy are of no avail and can be 
undertaken; in all the species of domes- 
ticated animals. 

Cows 

Maternal dystokia due to primary or 
secondary uterine inertia, incomplete 
relaxation of cerv’ix, uterine torsion, 
narrow birth canal, abnormality in pel- 
vis and foetal dystokia due to abnor- 
mally large size of foetus, monstrosity 
and abnormal presentation are some of 
the indications of laparohysterotomy in 
cotvs. 

The operation can be performed 
either in st.nnding position or in lateral 
or dorsal recumbenc). If standing posi- 
tion is preferred, the animal is secured 
in a trevis or by the side of a wall. In 
such a position upper right flank is a 
site of choice. The cow should be quiet 
and should not be allowed to sit down 
during operation. Casting and lateral 
recumbency is generally preferred. After 
gently casting, the cow is secured by 


tying the limbs. The gravid uterus can 
be approached through laparotomy at 
any one of the following sites: 

'(1) Lower left flank. 

(2) Lower fright flank. 

(3) Paramedian. 

(4) Ventrolateral incision above the 
arais cruralis. 

(5) Ventro lateral oblique incision. 

(6) Ventral mid line. 

The dioice of site mainly depends upon 
the surgeon and to some extent upon 
the facilities available. Deore (1973) 
preferred the obliqe 'incision on right 
abdominal -wall while as Verma et al 
(1974) have recommended a horizontal 
Incision above the arcus cniralis on right 
side. These sites are considered better 
than paramedian incisions. 

In most of the cases local infiltration 
with analgesic solution is considered 
adequate. Sedative may be required in 
excited patients. 

After preparing the site for surgical 
operation and local analgesia, long inci- 
sion about 40 to 60 cm. is taken and 
skin, fascia, abdominal muscles and peri- 
toneum are ait. If lateral wall is pre- 
ferred, rather thick muscle bellies of ex- 
ternal and internal oblique abdominal 
muscles have to be cut and on ventral 
aspects their aponeurotic portion is en- 
countered. Through the laparotomy in- 
cision the gravid horn of the uterus is 
brought as much tor the level of abdo- 
minal opening as possible. With a se- 
parate clean scalpel, the uterus is incis- 
ed Jong enough for easy extraction of 
the calf. Forceful traction of the foetus 
through uterine opening may result in- 
^to irregular tare in the.w'all. The calf 
is easily removed by grasping the extre- 
mities of the limbs wliich arc easily ac- 
cessible. 
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If the calf is living, llic umbilicus is 
nit and the body surface and nostrils arc 
cleaned. TIic placenta may or may not 
be removed through uterine incision. 
The uterine incision is closed with 
double row of Lembert sutures using 
Chromic catgut No. 1 and atraumatic 
needle. The sttture line is dusted with 
crystalline penicillin powder and the 
uterus is put back in position.^ The sur- 
gical wound on latcial abdomin.al wall is 
closed with figure of 8 type of sutures 
incorporating pcriioneum, muscles and 
skin in the same bile. The ventral ah 
dominal incision is closed in 3 layers. 
The skin is closed by mattress sutures. 


Recovers- rate varies from 02.5 to 89 
per cent. *The important factors govern 
ing the prognosis include the period 
lapsed between kabour pains and time 
of operation, exhaustion, general health, 
toxaemia or septicaemia and degree o 
shock. Surgical risk in such cases could 
be considerably reduced by preoperative 
treatment with volume expanders such 
as normal saline, glucose saline, ingers 
solution, plasma or whole blood, depend- 
ing upon the requirement and avadabi- 
Hty. 


Post-operative treatment includes 
daily dressing of the wound and paren- 
tcral administration of antibiotics. 


Ewes and Does 

Indications for 

these animals are Ring womb “n*' ” ’ 
malpresentation, uterine torsion 
those mentioned for cow- 
Left paramedian site is 
these species. If the 
the flank is selected, inverted 
field, block produces satistaetoO ._^ 

thesia (Sharma et al, 1973)- 
care, surgical technic and po P 
management is the same as m 


Hystcreefomy, Panhysterectomy or 
Spaying 


Grossly infected uterus, gangrenous 
and emphysematous puppies, pyometra 
(cystic hyperplasia of endometrium), 
diseases of ovaries are the principal indi- 
cations -for surgically removing the 
uterus, fallopian tubes, ovaries and asso- 
ciated structure like broad ligament of 
the utenis. Such an operation is called 
panhysterectomy or spaying. It is also 
undertaken to prevent oestrus and asso- 
ciated problems such as bloody dis- 
charge. attraction of male dogs during 
oestrous period and accidental mating. 
Endocrine imbalance resulting in infer- 
tility, pseudocyesis (false pregnancy) and 
mammary tumours also warrant this ope- 
ration in bitches. 


Panhysterectomy can be performed at 
any age but the age betu'een 4-6 months 
is considered to be better. As far as pos- 
sible it may not be done during oestrus 
and pregnancy. In older animals it may 
be planned 3 months after last oestrus 
or 6-8 tv’ecks after whelping. 


The animal should be clinically exa- 
mined and prepared for operation. ^Vilh- 
holding food 12 hours prior to opera- 
tion and an enema before pre- 
mcdication are recommended. General 
anaesthesia ^vith prcmed.ctition 
is best done with the combination of 
chloipromatinc and short acting barbi- 
uirales or morphine and inhalation 
anaesthesia with ether or halothanc A 
mid-line incision starting from umb.h- 
cus and extending 3 to 5 cm. 
is taken to nit the skin, fascia. Iinea 
ilba falciform ligament and panctal 
pcriioneum. Through the 
fenaculum or index finger 
along the inside of abdominal loll beIo% 
viscera and u^s or . i 
broad ligament is hooked. This irru^c- 
ture is followed to the opening and the 
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left ovarj’ is u'iihdra^vn. Suspensory 
ligament of the ovnry may he ruptured 
witli gentle pressure, if necessary. Over- 
'strctcliing may rupture ovarian vessels 
and cause considerable haemorrhage. 
Two hemosiais are applied over ovarian 
bursa which is tlien opened and the 
‘ovar>‘ is dipped off with curved scissors. 
The ovarian pedicle is ligated with 
^double.ligaturc of chromic catgut No. O. 
The stump is then severed. ‘ A careful 
check on haemorrhage is ver}' important 
before returning it to abdomen.. The 
same procedure is repeated on the other 
side. Broad ligament is either torn by 
digital pressure or cut Avith scissors 
avoiding the blood vessels. 

The body of the uterus is then 
brought out of inasion.' The uterine 
blood vessels which arc on cither side 
'arc ligated with separate sutures and a 
third suture is taken to cover the entire 
cervix. The uterus is ait just cranial 
to the ligatures. Haenforrhage should 
be carefully checked. TJic uterine 
stump is then sutured with 3/o chromic 
catgut using Cushing suture. In some 
instances, a piece’ of broad ligament is 
used to seal the uterine .stump. 

The abdominal ss’ound is then closed. 
Obesity and vulvitis occur in many 
cases since the ovarian hormones arc no 
more available. In a few cases urinar)* 
incontcnancc may also be observed. 


.Torsion of tJtenis 

Torsion of the uterus is the twisting 
of uterus along it’s long axis. This con- 
dition is frequently encountered in cows 
and buffaloes and occasionally in ewes 
and goats. . In dogs and cats only one 
horn, is involscci in torsion. In mares, 
torsion of uterus is uncommon as the 
uterus is dorsally attaclied to the broad 
ligtiment of uterus (Roberts, 1971). 

Gcncmlly rolling of the dam, rotation 
of the foetus, induction of vigorous foe- 
tal movements, swinging of uterus and 
iiitm-abdominal manipulation arc some 
of the methods used in majority of cases 
for the correction of the torsion of 
uterus. (These methods Imvc been al- 
ready described in the chapter on 
Maternal dystokia). 

Before the surgical measures arc 
adopted, tile rectal and vaginal exami- 
nation should always be done to tliffc- 
renliaic the conditions such as trauma- 
tic rccticulitis, pyelo nephritis or intus- 
susception of bowel which simulate the 
symptoms of torsion. 

In complicated cases of lorsio uteri 
with adlic-sions. the calf is removed by 
liystcroiomy, ilic uterus is sutured and 
then the torsion is corrected. In small 
animals, complications may ensue if the 
condition is not diagnosed early. 
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formed in correct manner, the most com- 
monly encountered complications arc: 
(i) haemorrhage (ii) evisceration (iii) 
oedema and (iv) infection. 

Improper crushing of spermatic 
artery, due to faulty instrument or tech- 
nique, leads to haemorrhage. The 
emasculator must be kept in position for 
5 minutes and released slotvly. If 
haemorrhage from the artery is seen 
tvhile the emasculator is being released 
the emasculator should be damped im- 
mediately. In delayed haemorrhage the 
artery is identified and ligated with 
catgut No. 2. 

Faulty closure of the inguinal canal 
results in evisceration which may occur 
during first 12 to 18 hours after castra- 
tion. An immediate detection avoids 
further serious complications, ^^’hen 
evisceration does occur tlie horse is 
anaesthetised and cast on dorsal recum- 
bency. In case there is prolapse of bowels 
in the inguinal canal the mass is 
gently pushed back to abdominal cavity 
and the inguinal canal is closed. 

Inadequate exercise and drainage 
from scrotal incision may cause oedema 
which, if contaminated, may result into 
septic conditions. Judicious exercise, 
vvairm water spray or fomentation and 
topical antiseptic wound dressing give 
good results. In the event of contami- 
nation. systemic antibiotic treatment is 
warranted. 

Bull^ Bams and Budts 

Castration accompanied with haemor- 
rhage, as is done in horse, is seldom 
practised in bulls or rams. . Crushing 
the spermatic cord with Burdizzo damp 
is adequate to effect atrophy of. the 
tcsiidcs. This is possible mainly be- 
cause of the long scrotal neck. In this 
method the animal is cast and secured in 


lateral reaimbcncy, the testicle along- 
with the scrotum is pulled and the 
clamp is applied while the spermatic 
cord is held between the index finger 
and the thumb othenvise it may slip 
from the clamp when it is being pressed. 

Placement of the clamp over epididy- 
mis or testis may result in severe orclii- 
tis. A highly painful swelling is seen 
within 24 hours. Such a complication 
is treated with cold or hot application 
depending on the conditions and syste- 
mic antibiotic therapy to prevent sep- 
sis. 

Dog 

The dog should be anaesthetised 
with short acting barbiturate. An inci- 
sion on the scrotum is taken to cut the 
skin, dartos and the tunica vaginalis. 
The tc.stis nlongwith the cord and the 
external cremaster mtisde is' pulled. 
The cord is .separated from the muscle 
and a surgical knot is tied with the cord 
and the muscle. No ligation is neces- 
sary. This technique has been report- 
ed , to ^ve good results. The other 
testicle is removed through the same 
scrotal opening by incising the median 
septum. 

An alternate site for incision is just 
above the internal inguinal ring, leav- 
ing tlic scrotum intact. Eventhough 
this approach safeguards against evi- 
sceration, accumulation of oedematous 
fluid in scrotal cavity is commonly seen. 

Cat 

A male (tom) cat can be castrated 
under local analgesia. Hair on the 
scrotum are removed by plucking. The 
testes are exposed by incising scrotum 
and are pulled hard so that spermatic 
artery ruptures due to traction and 
closes by recoiling in young cats. In 
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older ent*; tlic cord is ligated and sever- 
ed by two artery forceps 

placed behind the ligature. The wound 
is dressed with antibiotic powder to pre- 
vent sepsis. 


rigs 


Early castration in swine between one 
to several weeks is advisable for promot- 
ing the gro^vth. In younger lot, the 
castration is performed under local anal- 
gesia. The animal is cast and seaired 
in dorsal recumbenej'. An incision is 
taken from median line about middle 
of the scrotum and extended about 
equal distance below the bottom o 
scrotum. The attachments of tunic 
with the scrotum arc separated by pass- 
ing the finger around and by traction. 
The testicles enclosed in the tunics are 
brought out of the incision. The 
tunics and cord are divided at the ante- 
rior end of the scrotum. The other 
testicle is reached by incising t c 
median septum. Antibiotic 
dusted on the incision and inside the 
scrotal cavity. 


General anaesthesia — either i 
tion or intravenous, is necessary or 
tration of large boars. The opera 
technique is similar except that a sep 
rate incision is taken for each tes i 
and that the spermatic 
tunic is ligated and then divided e 
the ligation. 


Partial Castration 

By adopting this ‘y„^eTso 

for the sperms is complete!) . . 
that the operated animal is u . 
reproduce but the production „ 
sex hormones is not 
boars, rams and bucks when p . 
castrated are reported to ^ ^ . 

without mudi fat deposition. ^ 
can also be used as teaser ammais. 


Methods of partial castration arc: 
( 1 ) Vasectomy, (2) Epididynicctomy 
(German method), (3) Injection of 
sclerosing agent in epididymis, (4) Bai- 
burtejan’s method (Russian method), 
and (5) Lateral deviation of tlic penis. 


Vasectomy 


The animal is cast and restrained in 
lateral recumbency. Special method of 
casting for castration provides conveni- 
ence for work. Local analgesic is infil- 
trated at the site of incision. Accord- 
ing to the technic of Tharp (1955), ante- 
rior aspect of the neck is preferred as 
external aemaster muscle u'hich is mas- 
sive in adult bulls covers the tunic to 
the neck of the scrotum. Fry et al 
(1965) favour the lateral approach for 
the sake of convenience in holding the 
testes during operative procedure. 


If anterior approacli is selected the 
testis alongivith the saolum is pulled 
dowTiward and backward by an assistant. 
The vas deferens is pressed to tlic skin 
and palpated posterior or medial to the 
spermatic cord and is enclosed in a 
special fold of tunica vaginalis propria 
(Sisson and Grossman. 1963). /Utcr tlic 
skin incision, the ^•ns deferens is inden 
tified and separated from the other 
structures of the cord by bhint dissec- 
tion It is then held in two arter) 
forceps set about 2.5 cm. apart and i, 
lifted svith No. (o) catgut just abosc 
aS bcIoK the forcep, ami 

2 cm. Inng. i' <-ut off. ITic ^ 
clowd <vilh a cruciate 5imirc or b) . or 

3 rtaplc in.crrup.cd m.urc uuug lyn. 
thctic fibre. 

Vosectomired bull not be 
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formed in correct manner, the most com- 
monly encountered complications arc: 
(i) haemorrhage (ii) evisceration (iii) 
oedema and (iv) infection. 

Improper crushing of spermatic 
artery, due to faulty instrumerit or tech- 
nique, leads to haemorrhage. The 
emasculator must be kept in position for 
5 minutes and released slot?ly. If 
haemorrhage from the artery is seen 
while the emasculator is being released 
the emasculator should be clamped im- 
mediately. In delayed haemorrliage the 
artery is identified and ligated with 
catgut No. 2. 

Faulty closure of the inguinal canal 
results in evisceration which may occur 
during first 12 to 18 hours after castra- 
tion. An immediate detection avoids 
further serious complications. When 
evisceration does occur the horse is 
anaesthetised and cast on dorsal rccum- 
benq'. In case there is prolapse of l>oweh 
in the inguinal canal the mass is 
gently pushed back to abdominal cavity 
and the inguinal canal is closed. 

Inadequate exercise and drainage 
from scrotal incision may cause oedema 
u'hich, if contaminated, may result into 
septic conditions. Judicious exercise, 
warm water spray or fomentation and 
topical antiseptic wound dressing give 
good results. In the event of contami- 
nation, .S).stemic antibiotic treatment is 
warranted. 

Bulls, Rams and Bucks 

Castration accompanied with haemor- 
rhage, as is done in horse, is seldom 
practised in bulls or rams. , Crushing 
the spermatic cord with Burdizzo damp 
is adequate to effect atrophy of. the 
testicles. This is possible mainly be- 
cause of the long scrotal neck. In this 
method the animal is cast and secured in 


lateral recumbenq', the testide along- 
with the scTOtmn i.s pulled and the 
clamp is applied tvhile the spermatic 
cord is held between the index finger 
and the thumb othenvise it may slip 
from the clamp tvhen it is being pressed. 

Placement of the clamp over epididy- 
mis or testis may result in .severe orchi- 
tis. A highly painful swelling is seen 
Avitliin 24 hours. Such a complication 
is treated -with cold or hot application 
depending on the conditions and syste- 
mic antibiotic therapy to prevent sep- 
sis. 

Dog 

The dog should be anaesthetised 
with short acting barbiturate. An inch 
sion on the scrotum is taken to cut the 
skin, dartos and the tunica vaginalis. 
Tile tc.stis alongwith the cord and the 
c-xtemal cremaster muscle is‘ pulled. 
The cord is separated from the muscle 
and a surgical knot is tied with the cord 
and the mu.scle. No ligation is neccs- 
s-iry. . This technique. has been report- 
ed to give good results. The other 
testide is removed through the same 
scrotal opening by incising the median 
septum. 

An alternate .site for incision is just 
above the internal inguinal ring, leav- 
ing the scrotum intact. Eventhough 
this approach safeguards against evi- 
sceration, accumulation of oedematons 
fluid in scrotal cavity is commonly seen. 

Cat 

A male (tom) cat can be castrated 
under local analgesia. Hair on the 
scrotum are removed by plucking. The 
testes are exposed by indsing scrotum 
and are pulled hard so that spermatic 
artery ruptures due to traction and 
closes by recoiling in young cats. In 
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older mis the coid is ligated and sever- 
ed by twisting witli tsro artery forceps 
placed behind the ligature. The wound 
is dressed with antibiotic powder to pre- 
vent sepsis. 


Piffs 


Early castration in .swine between one 
to several weeks is advisable for promot- 
ing the growth. In younger lot, the 
castration is performed under local anal- 
gesia. The animal is cast and secured 
in dorsal recumbenej’. An ^ 

taken from median line about middle 
of the scrotum and extended about 
equal distance below the bottom o 
saotum. The attachments of tunic 
with tlie scrotum arc separated by pass- 
ing the finger around and by traction. 
The testicles enclosed in the tunics are 
brought out of die incision. The 
tunics and cord arc divided at the ante- 
rior end of the scrotum. The other 
testicle is reached by incising t e 
median septum. Antibiotic pov^er is 
dusted on the incision and inside tnc 
scrotal cavity. 


General anaesthesia — either 
tion or intravenous, is necessary 
tration of large boars. The ope . 
technique is similar except that a sep 
rate incision is taken for each 
and that the spermatic 
tunic is ligated and then divide 
the ligation. 


Partial Castration 

By adopting this w 

for the sperms is complete!? _ 
that the operated animal is un. 
reproduce but the ^ Bulls, 

sex hormones is not attecte . 
boars, rams and bucks s'-hen ^ 

castrated are reported to po" 
W'ithout mudi fat ' 

can also be used us ten'cr an.m.w. 


Methods of partial castration arc: 
(I) Vasectomy, (2) Epididymcctomy 
(German method), (3) Injection of 
sclerosing agent in epididymis, (4) Bai- 
burtejan’s method (Russian method), 
and (5) Lateral deviation of the penis. 


Vasectomy 

The animal is cast and restrained in 
lateral recumbency- Special method of 
casting for castration provides conveni- 
ence for work. Local analgesic is infil- 
trated at the site of incision. Accord- 
ing to the technic of Tharp (1955), ante- 
rior aspect of the neck is preferred as 
external cremaster muscle which is mas- 
sive in adult bulls covers the tunic to 
the neck of the scrotum. Fry ct at 
(1965) favour the lateral approach for 
the sake of convenience in holding the 
testes during operative procedure. 


If anterior approach is selected the 
testis alongwith the scrotum is pulled 
downward and backward by an assistant. 
The vas deferens is pressed to the skin 
and palpated posterior or medial to the 
spermatic cord and is enclosed in a 
snedal fold of tunica vaginalis propria 
(Lon -and Grossman, 1963). After die 
kin incision, the vns deferens is inden- 
tified and scpaniicd from die other 
structures of the cord by lilnnt disscc- 
don It is 

forceps set about 2.5 cm. .apart and is 
ligated with No. (o) catgut just a xive 
aS below the forceps and a piece about 
2 cm long, is cut off. 
dosed with a cruciate suture or bj - or 
sXpIc interrupted sutures us.ng ssn- 

thetic fibre. 

Vasectomized bull should not be 
se bulls to be saseclomued ih™-'- 


he bulls 
•oung 


Ills lO , 

3 „d should not have been usei. 
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previously for breeding purpose. How- 
ever,, a great caution and concentration 
is required for correct identification of 
the vas deferens whicli is 'often ’indis- 
tinguishable even in adult bulls ‘ (Fry 
Cl ah 1965). ■ ' 

Epididymectomy (Candcctomy) . 

A simpler, quicker and equally effec- 
tive method is devised by Rosenberger 
(1956). In India Hattangady and 
George (1968) successfully tried 'this 
method for making teaser bulls.^' The 
base of the scrotum is anaesthetised by 
injecting 3 to 5 ml. of 2 per cent Ugno- 
cainc or procaine hydrochloride. The 
testicle is pressed dmvmvard and an 
incision of about 2 cm. is , taken over 
the bulge; the ciuda epididymis is ex- 
posed and is grasped in artery forceps 
(Fig. 187). A curved -needle -svith 
double caigut tliread is pa.s.scd dictsvccn 
caiida and the icsits. Tlic thread ds 
cut near the needle so that tsvo separate 
threads arc available.. They arc tied at 
isvo places at a distance of 1.5 cm. from 
each other. The piece of cauda epididy- 
mis is cut with a curved scissors. The 
scrotal skin is closed with two intcr- 



Fif. 187, Coudectomy — Ineiaicn bn ihe bulge. 


ruplcd sutures or may be allowed to heal 
by granulation. ' ’ 

Use of Sclerosing Agent 

Dorn (1956) reported that effective 
partial castration could be performed by 
injecting 2-3 ml. of 'Dondren' (a scleros- 
ing agent by KnoJJ Co., Germany) into 
the lumen of cauda epididymis of a 
bull.' Histopathologic examination of 
the cauda epididymis at different inter- 
s'als after the injection shoss’s local in- 
flammation followed by granulation and 
total obstruction ' of epididymal canal. 
The testicles are pressed downward 
against the scrotum. The cauda is pal- 
•pated and a fine bore needle is intro- 
duced into the lumen of epididymis. 
The" drug is injected svhllc ‘ the 
'needle- is svithdrasvn so as to de- 
posit the drug at different spots. Dorn 
'(1966) lias further reported that the' me- 
thod is .safe and cfTcciivc. However, 
'this mcihod has not yet been widely sic- 
'cepted ' perhaps due to the fear of re- 
canalization. 

BaJbiirtcjan's Method (Russian 
Method) 

Based on the obsers’ations made dur- 
ing the .second World War, that the 
horses ssiih intact epididymis ' and a 
small portion of testicular tissue behave 
as entire horses. Biiiburtcjan (1963) in* 
trotluccd a new method of castration of 
farm animals, • After casting and .secur- 
ing the anim.al the area is prepared for 
surgical intenention. The testis is 
held in .the left hantU pressed firmly 
against the lateral wall of the scrotum. 
A stab incision of 1.5 to 2 cm. is made 
in the middle third of the .scrotum (Fig. 
188). The scalpel is rotated through 
120” to 135” so as to facifitate pressing 
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out of ptrcnclijnn With the bent 
fingers oF right Innd the tcstiaibr par 
ench>nia is pressed out (Hg 
ncccssar) a scoop ina) he used ou 
tuo thirds of the parcnchjmi should be 
remo\ed 

As the testicular parenchyma becomes 
denser ssith the adsancement in age a 
great difficulty is experienced while re 
mosing It in caUes above 4 inont si 

age Hence it is recommended tl 
this method should be underta 
the animals below the age of ^ m*^ 

Lateral deviation of penis an or p 

scrotal penile bulls 

suggested for making tea 
(Straub and Kendnk 1965 Deshpande 
and Kulkarni 1969) Kulkarni (197 ) 
found epididymectomy to be si P 
and easier than this method 


Prepuce and Penis 

Traumatic injuries such as . 

and contusion are generally enwnntcred 
during breeding season especially dun b 
the act of coitus or soon therea ter 

Laceration to internal ,s 

to inability to protrude penis 
characterized by a si\elling o * ujual 
puce Since the preputial caM ) 

1> harbours ubiquitous organis 



as pseudomonas corynebactenum stap 
hylococcus or streptococais the lacerat 
ed t\ounds should not be sutured 
Attempts should be made to prevent 
necrosis of vital elastic tunic of tlie pro 
puce In cases of fresh lacerations the 
prepuce is finshed uith indd non 
irritant antiseptic solution followed by 
antibiotic in prop)Icnc gljeol nsc 
This treatment ma> hate to be com nii 
ed for a neck or so Sjstemic aiitil.io- 

f. r theraor roi> he resorted to if conn 

toef™ The bull should be 

g, sen sexual rest for a inontl. or so nil 

fhe penis can normally be exienthd 
This can be checked bs mantial cxicn 
Sion An) premature action of putting 
r bull \o serstce util damage the 
ncssly healed ussue A purse string 
r„turLs necessat) in some cases to pre 
sent prolapse of the prepuce 

If the haemaioma or oedema dese- 

‘t null of retractor muscle of perns 

*L.ni 3 a transserse appearance fn 
’’Tmses conditioning of the tt.nte to 
^ed is sen necessan nui ts 
^ TuUshrf bs spra).ng ih^ area tia.lv 
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remove foreign material deposited on 
the prepuce and flushing a^^’ay .the nec- 
rotic tissue. The area is then smeared 
^vith the following mixture: 

Lanolin ... - ••• ‘150 gra. 

Scarlet ... ... 60 gm. 

Tetracycline ... 2 gm. , 

After this daily treatment till granu- 
lation covers the area, a minor surgery 
is undertaken. Under local analgesia 
the g^nulation tissue and fibrotic tis- 
sue that may be encountered are clip- 
ped off with a pair of curved scissors 
until neat fresh mucous membrane is 
seen. The prepuce is returned to nor- 
mal position and purse string suture is 
taken over the preputial opening. 

Gises oomplicatetl tviih absccssation 
arc generally considered to have un- 
favourable prognosis. The abscess 
usually becomes apparent 3 weeks after 
the preputial laceration, A spherical, 
semi-fluxing mass is palpable in prepu- 
tial cavit). Surgical excision o! the 
abscess from an e.xicrnal preputial ap- 
proach invariably fails as new abscess 
develops posiopcrativcly. If tlic abscess 
is small cnougli to allow extension of 
penis, ific abscess alongwxtfi ific pieces 
of mucous membrane of the internal 
prepuce is removed but if the abscess is 
large enough to obstruct extension of 
penis it is advisable to wait till the in- 
fection subsides. The fibrotic tissue is 
then removed surgically. 

Prolapse of Prepuce 

In hca \7 breeds with pendulous 
sheath, sucli as Sahiwal, Red Sindhi. 
Uconi, Gir, Kankrej and others, prepu- 
li.al prolapse with fibrosis is occasional- 
ly seen. Minor lacerations and trauma 
is considered to be the primar)' cause. 
A mass of prcptiiial mucous membrane 
with fibrosis is seen lunging out of the 
preputial orifice. 


Conservative treatment is of no avail. 
The prolapsed mass has to be surgically 
removed. 

Operative Teclmique 

After overnight fasting. .30 gm. of 
chloralhydrate .should be administered 
as a drench to the bull an hour prior to 
the operation. Trimeprazine tartrate 
(Vallergan, M & B.) 500 mg. may be ad- 
ministered intravenously. TJien the 
animal is cast and controlled in a posi- 
tion of lateral recumbency. The pre- 
putial hairs should be clipped and 
iignocainc hydrochloride 2 per cent 
solution is used as local infiltration 
anaesthesia. Operative technique de- 
viced by Hattangady et n/ (1968) is re- 
commended. 

The prolapsed mass is pulled ante- 
riorly by applying 4 Allis forceps so as 
to expose the healthy tissue. Four to 
eight suture threads (Vetafil) are passed 
through the exposed healthy portion by 
using a straight needle in a criss-cross 
fashion well .above the prolapsed mass 
and arc held by an assismnt. This is 
done to prevent the layers from being 
iciracicd inio the prepuce after the ex- 
cision of the prolapsed mass. Then a 
tourniquet is applied above the strands 
over the prepuce taking care to exclude 
the penis. A circular incision is jn.adc 
in the healthy tissues in the external 
layer above and around the base of the 
prolapsed mass. Care should be taken 
to retain tlic ' preputial orifice intact 
and to conserve as mucli Ijcaliby tissue 
as possible. The dissection is continued 
into the deeper layers in an upwards 
or a downward slanting fashion depend- 
ing upon the extent of prolapse until 
the intcnwl layer is reached. A simi- 
lar incision is then made in the inter- 
nal layer anterior to the previous inci- 
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siQn in the external la)er thus remov- 
ing completely the prolapsed mass. 
After checking haemorrhage, the cut 
edges are co opted by inserting conti- 
nuous subcuticular sutures using No 0 
catgut. A smaller bite of lesser cir- 
cumference is taken in the internal 
layer so that co optation of the layers 
after suturing is in perfect alignment 
A few interrupted sutures are inserted 
for reinforcement. Finally when tlie 
strands are pulled out and the tourni- 
quet released, the sutured portion re- 
cedes into the sheath. 

Parenteral administration of antibio 
tics for one week is recommended. The 
wound is dressed daily using sulpha 
nilamide or penicillin in oily base. 

Postoperative stricture of the prepu- 
tial orifice is one of the complications 
(Frank, 1939; Lenert, 1956) If 
thing proceeds normally tiic bull can 
return to sendee in about 2 months 

Pendulous sheath has hereditar)* pre 
disposition as such surgical inten'ention 
has limited scope, since such bulls pro 
pagate the \cr) undcsinablc ch.aracicr in 
their progeny. 


Contusion of prepuce or penis ulien 
the latter is in extended position, erec- 
tion of penis through stenotic ring, para 
lysis of penis due to spinal diseases or 
trauma, rabies, dourine (in horses onlj) 
are the important actiologicnl factors. A 
few cases are reported after castration 
or use of tranquillhcrs 

Prognosis is not much fasoumblc It 
largely depends upon tlic degree of 
trauma and promptncs.s of trcniracnt. 

Cold packs and supporting bandage 
may help in reducing ssscUing and sul> 
sequent trauma to penis 

In the cases due to ficatrt/.iiinn of 
preputial orifice, the orifice is cnlirgid 
b) surgical intervention and after put 
ting the penis into the cavity a purse 
string suture is put over tlic opening to 
present recurrence In case, piraphlnuv 
sis Is accompanied v^itli necrosis tlir 
affected portion of penis is amptititeil 

This condition is occasion ills enfoim 
tered in hulls Removal of necrotic tis 
sue and dressing with antihiotici in ndv 
base is found Ixrncficial 
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accidentally slips over the glans during 
a powerful thrust causing balanopos-i 
thitis. 

Treatment includes sexual rest and 
douching the prepuce with acriflavin 
solution, oily preparations such as 1 gm. 
iodine cry’stals in 5 litres of mineral oil, 
or 25 gm. Bismuth formic iodine in 500 
ml. of mineral oil are also recommended. 
Antibiotic ointments are applied daily. 
The penis is gently taken out at regu-’ 
lar intervals to avoid adhesions. Tran- 
quillizers or pudendal nerve • block 
obviate the pain. 

Pudendal Nerve Block in Affections of 
Penis 

In the bovine it is often ^ound diffi- 
cult to withdraw the penis from tlte pre- 
puce due to the well developed retrac- 
tor penis muscle. Complete relaxation 
and anaesthesia of the bovine penis is 
necessary in conditions such as haema- 
toma of the penis, catheterization, frac- 
tured penis, injuries and lacerations, rc- 
inoNal of tvarts. lumouns, dressing and 
curetting of the wounds. In addition to 
this, for the proper examination of 
penis in conditions such as inability to 
normally protrude the penis, deviations 
of the penis, phimosis and in venereal 
diseases sudi as, Trichomoniasis and 
Vibriosis, it is essential to have pudendal 
ners'c block for achieving full relaxation 
for the case svilh which the organ can 
be exposed for the treatment. Bhokarc 
(1975) in his experimental trials on en- 
tire group of animals for causing relaxa- 
tion of penis achieved success in 6-1.2 per 
cent by the method of pudic ncrv'c 
block. 

The technique of pudic ncn’c block, 
though a little nimbersome to adopt, is 
definitely superior to epidural anaesthe- 
sia as it gives more consistent results and 


die hazards of casting and recumbency 
for the duration of a prolonged period 
can very well be avoided. 
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Chapter 58 

Reproduction in tlie Camel 


Camel has its importance in the de- 
sert areas of the world as a means of 
transport and for production of milk, 
meat and skin. It is possible to use 
them in arid regions due to their ability 
to thrive on the fibrous vegetation a\'ail* 
able over there, which cannot be utilis- 
ed by any other species of domestic ani- 
mals. They have a commendable power 
of endurance in prolonged drought and 
their capacity to live without drinking 
water for prolonged periods is admir- 
able. 

There are about 9 million camels in 
the world, 2/3rd of whicli arc located in 
the tropics and l/3rd of these arc locat- 
ed in the cast of tropical Africa. In the 
modem d.iys of medianization their 
number is on the decrease. However, 
thc)' still maintain their usefulness as 
meal producers and means of transport 
since no other species can thrive In arid 
region. 

The camel is one of the oldest mam- 
mals now bring and probably one of the 
earliest ever domesticated to scrs’c the 
mankind in the form of transport, milk, 
meat, hide, agriaihural operations and 
its fleece utilised for tents, ropes, clothes 
etc 

In Kenya and Somali Ilcpiiblic camels 
arc chiefly mainiainctl for meat and milk 


production. There are two types of 
camels namely, Camelus dromedavius or 
the Arabian Camel having a single 
hump and found in the tropics and 
Camelus bactrianus which is double 
humped and found in the intense cold 
regions. The bactrian camel is com- 
monly found in Central Asia, Rus.sia, 
Mangolia and Turkey while the Ara- 
bian camel is found in Southern Asia 
and Northern and Eastern Africa. In 
the single liumped camel tlicrc arc two 
types (i) Riding camel and (ii) Baggagcr. 
Although there arc a number of breeds 
ivithin ilicse types, the differential fea- 
tures cannot be markedly distinguished 
as in cattle. I'hc camel of each tract 
Ijowcvcr carry hereditary’ traits whicli 
make them distinct from one anotlicr. 
I'amily lines also exert a distinguishable 
stamp of Uieir features. Environmental 
conditions liave a marked inilue/icc in 
building cadt type for instance, there is 
mudi more in common between the 
Egyptian delta camel and the camel 
found in Sind (Pakistan) developed 
under riverine conditions, than between 
the Sindht and Kudii.’i developed in tlic 
hills. The hilly types of Kudu camel 
is cojnp.ict, muscular and hc.ivy boned 
reaching a height of only 1.8 to 2.0 me- 
ters at withers while the Egyptian and 
Sindht may reach iipto 2.11 meters, fti 



the plain <-n!ncIs ihc conrnrm.ition and 
performance vara* i<> a gicai degree be- 
tween the light honed, fine honed, tliick 
skinnctl. .alert, <lc5c»{ riding type and 
the baggage (\pc funn the rive- 

rine .areas whiclr .aic used to gootl living 
and rcgnhaicd work. 

Catncl in India arc medium in si/c. 
sironglj Imili and h.asing .active Ji.abm. 
They arc famoits for stanitna, cntlnrancc 
and arc therefore, extensively used for 
riding ptir]>nscs in ilic desert. The ave- 
rage Indian camel svciglis 531-7 to 
557.9 Kg. fi.eese. 1927). In a well bred 
hc.althy camel, titc limbs should be well 
SCI atul straiglu. The feet sliould not be 
pointed oius\*arcls. the clltows should be 
cramped inwards and die hock should 
not siiow a tendency to touch each other 
while at rest or on march. The con- 
formation should ensure a free easy 
.straiglu gait which is essential for the 
svork camel. A camel selected for work 
should be in a plitmpy condition tvith a 
rounded hump and well sprunged ribs 
with plenty o£ muscles on the loins. It 
should be able to sit and rise with ease 
when loaded. 

Bikaneri camel is an essentially riding 
camel and may be regarded as the 
parent animal of this area in India. It 
is found in the desert of Rajasthan i.e. 
Bikaner, Churu and Sriganganagar from 
where they migrated to Punjab, Uttar 
Pradesh, Madhya Pradesh, Gujarath and 
a few in Mysore and Deccan. Strictly 
speaking the home of Bikaneri camel 
is the sand tract of Bikaner division 
where the average rainfall is 100 to 200 
m.m. and temperature as low as in 
the winter and 49‘’C in summer. Tlie 
animals are kept in herds by profes- 
sional breeders locally known as 'Raikas’. 

A good riding camel can cover scry long 
distances as much as 96 to 112 km. a 
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day. It can travel 48 km. a day com- 
fortably for a number of days at stretch, 
the .average speed being iO-Il km. an 
hour. 

lyianagement 

At the breeding farms, tlie practice is 
to let loose the animals for grazing in the 
morning and they return in the even- 
ing. According to age the animals are 
divided into different groups. The 
studs are allo'wed to move with the 
nonpregnant group of females during 
the breeding season from November to 
March. The netvly calved dams and 
their young ones arc kept separate from 
the herd and are allowed to stay at the 
farm during the day time for about a 
month before they are turned out for 
grazing, while at night they are enclos- 
ed separately, 

The camel can easily be trained for 
work. Both males and females serve 
equal purpose. At nvo years of age the 
camel is usually introduced to the disci- 
pline of control either by putting a 
licad rope or by fixing a nosepeg made 
of wood, bone or metal and is passed 
tJirough tbe nose below and towards the 
extremity of nasal bones. As the camel 
reaches 4 years, it is loaded udih empty 
saddle and by and by accustomed to the 
gradual increase in the load as well as 
gets used to the head control and train- 
ed to sit and rise at command. The 
she-camel is usu.'illy rested and allowed 
to graze from the midterm of pregnancy 
till such a time that th& calves arc \\-can- 
ed. The males arc usually pm to work 
at about 4 years and given light load. 
During the next 2 years light pack-uwk 
is taken and full load is only given when 
ihe>- are 6 years old. 

Castrated males sersc better purpose 
as ihexr ss-ork is not interrupted due to 



Chapter 58 


Reproduction in the Camel 


Camel has its importance in the de- 
sert areas of the world as a means of 
transport and for production of milk, 
meat and skin. It is possible to use 
them in arid regions due to their ability 
to thrive on the fibrous vegetation av'ail* 
able over there, which cannot be utilis- 
ed by any other species of domestic ani- 
mals. They have a commendable power 
of endurance in prolonged drought and 
their capacity to live without drinking 
water for prolonged periods is admir- 
able. 

There are about 9 million camels in 
the world, 2/3rd of which are located in 
the tropics and J/3rd of these are locat- 
ed in the east of tropical Africa. In the 
modem days of mechanization their 
number is on the decrease. However, 
the)' still maintain their usefulness as 
meat producers and means of transport 
since no other species can thrive in arid 
region. 

The camel is one of the oldest mam- 
mals now living and probably one of the 
earliest ever domesticated to ser\'C the 
mankind in the form of transport, milk, 
meat, hide, agriailtural operations and 
its fleece utilised for tents, ropes, clothes 
etc. 

In Kenya and Somali Republic camels 
are chiefly mainiaJned for mem and milk 


production. There are two types of 
camels namely, Camelus drornedarius or 
the Arabian Camel having a single 
hump and found in the tropics and 
Camelus bactrianus which is double 
humped and found in the intense cold 
regions. The bactrian camel is com- 
monly found in Central Asia, Russia, 
Mangolia and Turkey while tlie Ara- 
bian camel is found in Southern A.sia 
and Northern and Eastern Africa. In 
the single humped camel there are two 
types (i) Riding camel and (ii) Baggager. 
Although there arc a number of breeds 
within these types, the differential fea- 
tures cannot be markedly distinguished 
as in cittle. Tiic camel of eadi tract 
however cairy hereditary traits whicii 
make them distinct from one anotlicr. 
Family lines also exert a distinguishable 
stamp of their features. Environmental 
conditions have a marked influence in 
building eacli type for instance, there is 
much more in common between the 
Egyptian delta camel and ilic camel 
found in Sind (Pakistan) developed 
under riverine conditions, than between 
the Sindlii and Kuchia developed in the 
hills. TJic hilly types of Kuchi camel 
is compact, musailar and heaiy boned 
reaching a heiglit of only 1.8 to 2.0 me- 
ters at withers while the Eg)'ptian and 
Sindhi may reacJi upto 2.14 meters. In 



ihe phm cimels tlic coiiiorrmtion and 
perfornnnce var) to a great degree be 
tueen the light boned fine boned thick 
skinned, alert desert riding t)pe and 
the massue baggage t)pe from the me 
nne areas ivhich are used to good Ining 
and regulated work 

Camel in India arc medium in size 
strongl) built and having active habits 
They are famous for stamina endurance 
and are therefore extensively used for 
riding purposes in the desert TJic aie 
rage Indian camel ucighs 531 7 to 
557 9 Kg (Leese 1927) In a avell bred 
healthy camel the limbs should be avell 
set and straight The feet should not be 
pointed outwards the elbous should be 
cramped inwards and the hock should 
not show a tendenq to touch each other 
while at rest or on march The con 
formation should ensure a free easy 
straight gait vhich is essential for the 
work camel A camel selected for work 
should be in a plump) condition with a 
rounded hump and uell sprunged nbs 
With plenty of muscles on tlic loins It 
should be able to sit and rise with case 
when loaded 
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day It cm tia\cl 18 kin a da) com 
foriablj for a number of dijs at stretch 
the aserage speed being 10 11 km an 
hour 

Management 

At the breeding farms the pncticc is 
to let loose the animals for grazing m the 
morning and tliey return in the c\cii 
mg According to age the animals arc 
dnided into different groups The 
studs are allowed to move ivith the 
nonpregnant group of fcnnlcs during 
the breeding season from Nos ember to 
Nfarch The nesviy calved dams and 
their young ones arc kept separ uc from 
the herd and arc allowed to sraj u the 
farm during the div time for about a 
month before thev arc turned out for 
grazing while at night thev irc cnclos 
cd separately 
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rut period nor their attention is dis- 
tracted by females. It is necessary to 
castrate them only after they have at- 
tained full size which is usually reached 
between 4 to 6 years of age. 

Feeding 

In the natural course the camels 
usually prefer to bro^vse rather than to 
graze upon. They take long time even 
as that of 4 to 6 hours for consuming 
or foraging their food and another 4 to 
6 hours for ruminating. They do not 
like to forage during intense heat of the 
day. In certain territories camels live 
entirely by browsing on low bush plants 
such as camel thorn (Alhagimaurorum) 
and salt tvorts such as Haloxylon recur- 
vura. Some camels do not like the grass 
when it is green. In contrast to this in 
Somali Republic, the grass forms the 
principal portion of the camel’s food. 
Camels can be stallfed and kept in good 


condition like cattle on consented fooder 
and grains. Stallfeeding is however very 
expensive. A certain amount of hand 
feeding is usually done to supplement 
browsing or grazing. Gram legume 
straw, millet, chaffed wheat straw, 
jowar, maize, wheat bran and salt are 
fed in adequate quantities supplemen- 
tary to 10 kg. or more of hay. Mathur 
(1960) reported the following scale of 
ration for camel: barley crushed 2.5 lbs, 
gram crushed 2.25 lbs., green fodder 4 
lbs., bhusa 16 Ib., rock salt 5-oz., common 
salt 6.2 07. The other ■well known camel 
feeds are: Moth chara (Phaseolus 
aconitifolius stra\v), Beri pala (Ziziphus 
jujuba), Kliejri leaves (Prosopis spici- 
gera). Acacia leaves (Acacia arabica), 
Phok (Calligonium polygonodis). and 
Seven grass chopped (Elionerus hirsu- 
tus). 

The schedule of ration scale at Gov- 
ernment camel breeding farm, Bikaner 
(Rajasthan) is as follows : 


Particulars of the animals 

Fodder 

(lbs) 

Concentrate 

(lbs) 

Salt 

(02S) 

1. Under one year 

4 

1 

1 

2. 1 to 2 years age 

8 

2 

2 

3. Animals of 3 years 

12 

3 

3 

4. Above 3 years age 

1C 

4 

4 

5. Stud camels 

18 

5 

5 


which insulates the body from surround- 
ing heat. It can withstand dehydration 
to an exceptional degree. They can 
even afford to stand to reduction of 40% 
of its body water. Such a low degree 
would prove fatal to any otlier species. 
It is believed that the camel drinks only 
enough to compensate for the amount of 
water lost from its body and there is no 
store for emergenq'. The quantity of 
water consumed may extend anything 


There is seasonal variation in the 
above ration schedule depending on the 
forage conditions of the pasture. Extra 
ration, is provided to animals in advance 
pregnanq’, soon after parturition and to 
stud camels during the breeding season. 

Watering 

In the camel, loss of water through 
CN’aporation from the body surface is 
much less on account of the wooly coat 





Fig, 193. Uterus and ovary of a she camel. 



Fig. 195 (a) Showing typical i' C,. * 
fern pattern (arborization) L* ■>» 
dunng oestrus. " 


y 



Fig. 195 (b) Showing a typical 
pattern ^ter end of calf heat. 


Fig 1S5 (c) Showing 'nir pat- ^ 
tern after end of calf hca. I 
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from 50 to 100 litres at a time depend 
ing on the interval between watering If 
possible camel may be watered every day 
and if done so they might consume 30 
to 36 litres If they have been deprived 
for considerable number of days the) 
may consume even upto 90 litres at one 
time Indian desert camel needs water 
every second day others which are on 
prolonged march may withstand for 4 
days In Somali Republic the camel 
have exceptional endurance m this res 
pect and they can live without water for 
days together 


tissue IS rich m pol)hcdral cells of Lc> 
digs The amount of intcrstitnl tissue 
varies with the penods of the jear ma\i 
mum m rutting penods and reduces 
during the non rutting periods 

The spermatozoa arc seen in the 
lumen of tubules in adult animals of all 
ages dunng all penods of vear Sperma 
tozoa appear pointed and spear shaped 
in profile and oval when observed in 
flat surface It appears that spermatoge- 
nesis is a continuous process in camels 
throughout the adult life irrespective of 
nitiing and non nittmg penods 
(Singh 1970) 


ANATOMY OF KEPRODUCTIVE 
ORGANS 

Male 

Testes 

TIic testicles tre locitcd higli “P •" 
the perineum behind the Giglis (y s 
190) 1 feu cm bclou the ischnl -ircb m 
Ihe sime position os that ^ 

The posterior border is f 

than the anterior (Pig 191) 
nehed border is concise and , 

the free border is consex 

Compared to the bod, sue o li e 

the testicles arc small The tes 

camel are osil and in some ” 

descended in.o the scrotum I' 

arc situated in perineal 

life In some camels the icsn 

not descended into the scro 

about the age of s.v months The Irtt 

testis IS shglnls hcasicr than rig 

in adult camels 

The capsule of .he lesi.s is 
of irregsilarls ''sn.ngcd rfense 
lie .issue 1 he elas.ie fibr« y; 
porianl role in 

mals in sshich '1'' b«n' „ j d-ri”- 
dunng mtt.ng . ul 

the non rutting penod- 1 be 


Epididymis 

The cpididjmis is rtlaiiiel, larger 
than testis in prenatal life and m the 
da, old calf In ,oting the epididjmis 
cosers almost the enure anterior stir 
face of the testis In adult aiiimils it 
ninv obliquely on tlic anterior jurficc 
of the test.s The nc.ght of the rpid.dy 
mis ranged from 10 to 10 gm ... i.hilt 
animals The lumen sanes from n to 
390 fj diameter in diffennt , iris if 
the ducts of adult camels during all the 
pcriixls of the ,ear lumen ron.iins 
Ipcmutmoa The nn.cocal fob', an I 
■meVness of the rausctilar I .,er pr^re 
Msels mcicases toisar.l. die tail teg 

EacorTMit duels and arcMsorT 
5 fX glands 

n.e cp.'.dsni, IS a"crrf •> d' 

x.tachesl l-i'rr I- ■' ' 'c- ' ■ c 

tunita sag nib. F , tf a a 

albuginea (Gr--.i ^ 

C'P* M ( ^ I- * 


Tbe VO »*"■ 

f- tn tbe 


, i - r r r‘ 



870 REPRODUCTION IN FARM ANIMAI*S 

The urethra in its intrapelvic portion 
is big enough, in caliber to admit a pen- 
cil. However the extra pelvic portion 
progressively becomes smaller in caliber 
so that when it enters into the penis it 
may not admit even a dog catheter. At 
the ischial arch the urethra forms post- 
eriorly a cul-de-sac about 2.5 cm. deep. 
In camel, the penis and the urethra 
have two successive curr’es i.c. sigmoid 
flexure as in the bull, the first has its 
convexity forwards and the second has 
its convexity backwards. The only dif- 
\Vi-av irv fte- 

xure is post-scrotal whereas in the camel 
it is pre-scrotal. During erection the 
penis is straightened out to a total length 
of about 68 cm. from the ischial arch. 
Retraction of the penis is effected by tlie 
action of muscles inserted into the 
second curvature. The penis gradually 
tapers to its tip which liowever is not 
pointed. The urethra is located in a 
groove below the corpus cavernosnm. 
The tip of the penis has a very weird 
arrangement. About 3 cm. from the end 
of the tip, the portion is not flexible as 
well as not symmetrical. The extremity 
is formed by a curved cartilagenous ex- 
pansion with a round edge. Its concavity 
is inwards. At the base of this epnea- 
\’ity, there is a slender, pointed and in- 
flexible process about 0.5 cm. in length 
and out of tins process an extremely 
small orifice of the urethra opens at 
about 2/ 3rd of its length. At the base 
of one side of this little process there is 
a small loose fold of mucovis membrane. 
The urethral orifice is too small to ad- 
mit even a knitting needle. 

The penis is directed forwards and 
not backwards and its tip is normally 
about 10 cm. from the opening of the 
prepuce or sheath. 

The sheath or prepuce is sufficiently 
large, flat, pendulous and triangular in 


shape. The orifice at the free angle is 
turned backwards so that ^vhen the 
camel stales, the stream of urine is 
directed behind him. A finger or a 
thumb can be admitted in the orifice of 
the sheath. The sheath has powerful 
muscles for extending it fonvards or 
pulling it backtvards. The skin over the 
sheath is black, covered As’ith short hair 
and bears two rudimentary nipples on 
its side. 

Camel Spermatozoa 

In domestic animals spermatogenesis 
is a continuous process and the adult 
male is usually ready for coitus at any 
time of the year with the exception of 
certain species like deer, camel and ele- 
phant which shotv their sexual activity 
in a restricted period of the year in a 
definite season of rut and spermatogene- 
sis occurs during this period only. So far 
little tvork is done on camel semen. 
Micrometry of 2100 spermatozoa from 
21 camels revealed the average head 
length. liead width, mid piece 
length, tail length and the total 
length of the spermatozoa as 5.800, 
3.030, 7.318, 35.933 and 49.054 microns 
respectively (Madan, 1969). The head 
.shape is more elliptical rather than 
ovoid while the head width being ivid- 
cst at equatorial segment and then nar- 
rows to^vards the anterior end. In gene- 
ral the camel spermatozoa are smaller 
than those of other species of domestic 
animals (Fig. 192, a, b, c, d). Similar 
findings were reported by Raoup and 
Naggar (1965) on Eg}’ptian camel. 

The mean percentage of the anterior 
and posterior protoplastic droplets and 
spermatozoa without droplets in the 
head region and epididymis ^vcrc 63.19, 
G.28 and 29.73, in the body region were 
2U36, 39.02 and 39.42 and in all re* 



gioiis were 8 88 36 42 ntid 54 70 rcspcc 
The ^soik on spermatozoa in dif 
fcicnt pans of epididymis dearly indi 
cates tint as the sperms move from 
caput cpididjniis to cauda, epididymis 
the droplets mo\c distally showing the 
maturation process as in other speaes 

rcmalc 

0\AR\ 

The gonads of the female camel arc 
somewhat reddish flattened lobulated 
with moic or less cirailar outline the 
medial and latei-al surfaces being slight 
1> convex (Shalash 1965) In a sexually 
mature female the organ appears like a 
bunch of grapes due to the presence of 
numerous ovisacs on the surface of the 
o\ary In pregnant animals the shape 
\aries considerably due to presence of 
corpora lutea of various sizes at different 
positions 

The camel ovaries are about 4 5 cm 
long and 1 5 cm thick weighing about 
15 to 20 grams (Grossman 1960) The 
findings of Shalash (1965) are presented 
in Table 81 

The 01 arics are situated in the sub* 
lumbar region under the 6th or 7th 
\crtcbra According to Shalash (1965) 
the ovary is enclosed in a large conical 
pocket like fold of meso\arium known 
as the oiarnn bursa the apex of which 
IS blind and lateralh situated whereas 
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the medial end forms a large ciici 
oiifice bejond whidi laterally the 1 
brnl end of the utenne tube is sitin 
on the floor of this bursa The ovar 
ligament a cord like structure is foi 
to extend from superior surface 
broad ligament to the bihjs of i 
ovary of its own side According 
Tayeb (1948) there is no o\aihtion fo 
on the camel ovaries and there is 
attachment between the fimbriae ai 
the mary 

Graafian Follicles 

Numerous Gmfian follicles a 
found in various stages of dctclopmei 
on the ovaries as m other species Th( 
arc usually situated on the free sentr 
borders at the anterior pole on the hi 
nl surface at the posterior pole and o 
the medial surface of the osary The 
are dear translucent spheres withou 
stigmas and the greater part of thi 
btilk protrudes oier the surface of th 
onry The pcailianty in this species t 
the presence of Graafian follicles at dif 
ferent developmental phases alongwitl 
the active corpora lutea of prrgmncv 
It seems that the presence of a corpui 
hitcnm in the ovary does nor nercswrily 
prevent a Graafian folhde from being 
increased in sue Graafian follicles 
were seen in 1 82'^ pregnancies 
(Shalash lOftj) The average dnmetrr 
of the Graafian f dhclc if i 20 *-0 I'* 
cm for those dcvelopeil in the left 


Table 81 

SIZE AND WEICirr OF CAMEL OVARIES 


Tj-pc 

Djarocicr/cm 


Right 


Ovanes 

1 82±0S5 

1 00-052 



2 15r0^6 

Graafian folhde 

2 09 i035 

Ovanes with corpora 
lutea of pregnancy 


2^3±0'3 


W eight p J 

Ri-h' Ltf* 

Sr.r*t49 
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ovary and 1.24 + 0.42 cm. for those 
Av'hich occur in the right o^’ary. 

Corpus Luteu.m 

In camel the corpus liiteum is seen 
during pregnancy only except in rare 
cases with patent os uteri (Shalash. 
1965). During early stage of pregnancy 
it is soft and flabby in consistency and 
spherical in form (at times oval) pro- 
truding wholly from the surface of the 
ovary. In later part of the gestation 
period the thecal layer becomes whitish 
opaque concealing the colour of the 
lutein mass so that the antact corpus 
luteum appears grey, whitish grey or 
bluish grey. There is increase in con- 
nective tissue and decrease in lipoids 
and fats in lutein cells. About a week 
after the calving or abortion the consis- 
tency of the corpus luteum becomes 
hard and is compressed laterally. The 
colour of old corpus luteum is blackish 
brown. The regressing corpora lutca 
deaease in dimensions first transverse- 
ly then longitudinally in an alternate 
fashion. The degeneration of lutein 
cells in the regressing corpus luteum is 
due to the presence of thickened thecal 
capsule and invasion of the connective 
tissue surrounding each individual cell 
and depriving it of its blood supply. 

The diameter of right and left cor- 
pus luteum of pregnancy is 1.85 + 0.3 
cm. and 1.88±0.36 cm. and the sveight 
being 4.15+1.69 gm. and 4.68±2.07 
gra. respectively (Shalash and Nawito. 
1964). 

Since the corpus luteum in camel is 
present only in pregnancy' it is theoris- 
ed that probably some stimulus such as 
copulation, mcclianical or electrical 
stimulalton of the ccrs’ix or other ap- 
parent stimuli are necessary for osaila- 
lion. Barmintsef (1951) reported that 


ovulation in female camel occurs during 
the act of copulation under normal con- 
ditions. 

Fallopian tubes 

The fallopian tubes are long and fle- 
xuous. They follosv a course over a 
pouch formed by a folding over the free 
edge of broad ligament which envelopes 
the ovary. The oviduct joins the uterine 
horn with a small orifice opening on the 
apex of a conical papilla in the anterior 
end of cornua. The uterotubal junction 
is comparatively much hard, hosvever. 
no histological investigation has yet 
been reported. 

Uterus 

The camel uterus is bicomual. and 
is similar in form to that of mare 
(Fig. 193). It is chiefly situated in abdo- 
minal cavity and partly extending in 
the pelvic cavity. With the help of two 
folds of peritoneum, it is attached to the 
sublumbar region and pelvic cavity. It 
is smooth and reddish white in colour 
with the dorsal surface convex and the 
ventral surface plane. The organ consists 
of two horns, the body and the neck. 
The uterus is divided internally in two 
compartments. There is a longitudinal 
septum throughout its length. The body 
of the uterus is very short, but the 
horns arc long. The broad ligament be- 
ing long, the free portion of the horns 
turn outward and downward lying com- 
pletely in abdominal cavity. The two 
horns of the uterus diverge anteriorly 
forming a T shape with the body of 
the uterus (Lesbre, 1903j Leese, 1927; 
Tayeb, 1948; Barmintsef, 1951; Shalash 
and Nawito, 1964). The right horn is 
usually smaller than the left one. The 
endometrium is smooth and presents no 
cotyledons. 
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Shalash (1965) leportcd the diameter 
and length o£ uterine body, length of 
right and lelt horn, to be 2 11+0 29, 

5 3 + 0 90, 13 42±1.76, 1745+2 86, 

373 + 063 and 429±0 90 cm during the 
follicular phase and 1 85+040 
5 84 + 094, 13 37 + 2 15, 1753 + 329, 

3.73 + 0 69 and 4 99 + 091 cm during 
inactite stage of otaries respectirely. 

The body of the uterus is ^lindncal, 
flattened dorsoventrally being partly 
abdominal and partly pelvic It is relat 
ed dorsally to the rectum and rentralli 
to the other parts of intestine Tlie neck 
or the cervi', is constricted and joins 
with the vagina It consists of 3 to 1 
roivs of outgroiung ridges The ceni 
cal canal protrudes about 1 cm postc 
riorly in the vagina forming tno blind 
cavities, one dorsal and one scntrall he 
sire of the cervical ridges tarces «ilh die 
stage of reproduction The .aserage 
length and diameter of the ceiaica 
cS during the to"-'- 
5 32 + 098 cm and 596 + 09* c 
spectivel), Millie as dimi'S " 

-ti'ity 

arc 4 90 + 1 25 and a /J±h 
spectiselj The uterus „ 

Somalia Republic has been foi 

Tablf K 

^rvEnAcr SIZE or Tiir^-h 

i^w'cC»‘y _ 


devoid of inter cornual ligament 
(Luktukc, 1971) 

In camel the placcnt.i is of the dif- 
fuse type as m tlic marc and not coiy 
ledonary though the animal is nimi 
nant The vagina is about 32 cm long 
and has a number of loose folds behind 
the os The urethral orifice opens on 
the roof of a sliort blind diverticulum 
m the floor of the vulva as m the cow 
and the vulva is not prominent There 
IS no demarcation line bctvvcen vulva 
and vagina llic urethra is of a small 
calibre and difficulty tv always evpcn 
enced in passing catheter except the 
one usctl in dogs I he chtoriv iv local 
cd in the ventral comimwurc 

I he Gartners ciml< and the 
Bartliol.ns ghndi .ire ucll dcrelopcd 
in canid 


Peldmclry In camel 

Sire of the pclus m tamcl liu liccn 
recorded for 20 pelui of either sex by 
SInrma (1901) I be coniugitc ind 
iramsirsc tliametcr Inung 21 tm uid 
178 fill rnpecliicb I he pclsic r ivi y 
,s cxbndriral ui 'liape am' '"K'' 
ftiiul.s dnn rn.lfS I hr hml.ng. are 
„ fnllons (lililf ’■2) 



N. U - l-.muucn- 

.\rea S’upc rdsu irste^ <2 . 
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Pelvic inlet in camel. 


Conjugate 

Transverse 

Famalc 

21.9 cm. 

17.5 cm. 

Male 

18.4 cm. 

15.6 cm. 


The pelvic dimensions in the shc- 
camel are further subjected to s-ariatton 
due to incomplete ossification of the 
pelvic symphysis even in the adult 
animals. 

RIammary glands 

The udder is placed on either side of 
median plane in prepiibic region and 
has four quarters with four teats (Fig. 
194). The partition between the two 
lateral halves is much thicker than that 
dividing the anterior quarters from the 
posterior ones. The front or the anterior 
quarters are comparatively larger than 
the posterior ones. The teats arc short 
and each teat has two orifices. The skin 
over the udder is blackish. Tlte lymph 
glands of the udder arc located on the 
outerside of posterior quarters. 

The mammary vein becomes very 
prominent during the lactational phase 
and has tortuous course under the skin 
of the belly infront of the udder. 

reproductive BEHAVIOm 
Female 

Sfxual Maturitv' 

She-camel reaches sexual maturity at 
about 3 years of age but usually they 
arc not bred until they are 4 years. 
Generally the first sert-ice is allowed at 
the age of 4 years so that the first calf 
is delivered when the cotv-camcl is 5 
years. If breeding is done at an early 
age of 3 years, it checks the grotvth of 
the dam and the calf rarely develops 


well. Studies at Government camel 
breeding farm, Bikaner showed the age 
at first calving as 1479 day.s. It was 
also noticed that maximum calving 
(40.48%) took place in the month of 
February' and minimum in the month 
of May. 

Oestrous cycle 

The duration of oestrus is on an 
average for 3 to 4 days (IVilHamson and 
Payne, 1964). Oestrous q^de in camel 
of Rajasthan varies from 16 to 22 days 
and 19 days on an average (\^yas and 
Pareek, 1969). Cases have also been re- 
corded with longer intervals between 
two oestTom periods. If the cow-camel 
docs not conceive upto March the 
ovaries become quiescent and inactive 
but again when the temperature be- 
comes low and the humidity rises up 
i.e. November and December, the she 
camel starts coming in heat again and 
may repeat every 19 days till she con- 
ceives. The sert'ice generally takes place 
on second day of heat mostly in the 
early morning hours or late in the 
evening and less frequently during the 
day time. Decreased temperature and 
high humidity favours service. 

The mean duration of oestrum is 
5.00±0.26 days (Joshi, 1972). During 
oestrus, female exhibits typical symp- 
toms of restlessness, bleating and 
grunting, frequent micturition and 
typical courtship behaviour. Female in 
heat accepts male by immediately sil- 
ting and adopting a mating stance. 
The copulation lasts on an average 
24.13±0.40 minutes ranging from 21.16 
to 27.10 minutes. Other clinical symp- 
toms are s\velling of vulva, gradual sepa- 
ration of vulval lips with exposure of 
part of vagina, slight mucus discharge. 
\'aginal m.m. pink in colour and moist. 
TTie vaginal epithelium of females in 
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ocstriK s-how presence oC superficial 
cells; ancstrous stage shosv’ presence of 
basal/ parab.tsal cells and in pregnant 
animals iiucniicdiatc type of cells arc 
found. 

Temperature during ocslrous cycle 

Vaginal icmpcraturc during oestrus 
is 99.82±0.09‘’I' and 98.r)G±0.103®F in 
cliocstru?! Rcc(al temperature during 
oestrus is 98.57 ±0.0!)3'‘F and 
97.89 + 0.083*1’ during dioestrus. Both 
vaginal and rectal temperatures show 
sharp decline on the last day of oestrum. 

Pulse rate during oestrus is 
45.18±0.18 and in dioestrus 35.61±0.35 
per minute. Respiration rate is 
7.22±0.13 and 6.95 + 0.11 respectively. 


pH: 

pH of mucus during oestrus is 
7.5±0.20; in dioestrus 6.77 + 0.26 and 
during pregnancy 7.50±0.16. 

Sodium Ion Concentration 
of the mucus 

Sodium ion concentration of m-iais 

is 194.10± 14.13 in oestrus, 156_4®± 19.8 
in dioestrus and 174.40±17.61 millie 
qui/lit. in pregnant animals. 

Fern pattern 

At initiation of oestuis, 'OSinal ™u^ 
us shows a typical fern 
gradually becomes atypica ,t-j. (jjj. 
fnd of heat. This pattern altogether dis- 
appears during dioestms g 
195 a. b, c). 


Inter-oestnial length 

The length of ocstrous cycle is 
23.40 + 0.22 days with a range of 22 to 
24 days. The pattern of oestrous c)’cle 
in camel was found similar to that in 
cquines, with long duration of oestrus 
and comparative short dioestrus period. 


Signs of oestms 

Oestrus in .she camel is evinced by re- 
stlessness, excitement, bleating and 
wandering in search of the male. The 
vulval lips are swollen and there is ap- 
pearance of slimy discharge. 

On the first day of oestrus, the fcm.alc 
tries to keep a close company srith the 
stud. If let loose alone there is acute 
restlessness, animal remains off feed, 
tries to smell the male urine and hom^ 
sexual tendency is noticed. There is 
frequent micturition and it docs not 
allow its calf to sticlle and rather lea- 
ves it alone during oestms (Pig. 196 a 
to i). 


Posl-partum oestrus 

In a camel in gootl condition the 
first oestrus after p.irturition m.iy occur 
scithin a month. In general, it ocnirs 
•nflcr a year hut occasion-illv it may re- 
air muk earlier. In Somali 
a number of females do evlnh.t oesm 

VnTceV. 1969). 


Calf heat 

..r r-»1f heat follow- 

The :,nd lasts for 

ing parturition is 8 oestrual 

an average 23.59 hours. 
discharge shmvs the 
cells and other lochia cells. 


GestaUon period 

The gcstalion period of 
has been reported hj sesera! an.. - 
under: 
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Mathur (1966) 370-390 days. 

Mehta et al (1962) Average 389.87 + 2.1 days; for male 

calves 389.23 ±3.2; for female calves 
390.56 + 2.73; for first calving 389.7±3.2: 
for 2nd calving and for subsequent cal- 
vings 390 + 2.4 days. 

Shaima (1968) Average 391.1 ±16.7 days. 

Male calf 391.68± 15.2 days. 

Female calf 390.44 + 17.32 days. 

Investigations on 296 single humped the non-pregnant camels the 


camels, at Government Camel Breeding 
Farm, Bikaner shoived the average gc.s- 
taiion period as 391.1 + 16.7 days, males 
being carried slightly longer (391.68± 
15.2 days) than the females (390.44 ± 
17.32 days) which was not significant 
statistically. The sex of the calf and the 
calving sequence of the dam had no 
significant effect on gc.station period 
but month of calving (P<0.01) and the 
sire of the calf (P<0.05) had a signifi- 
cant effect (Vyas and Pareek, 1969). 

Pregnancy Diagnosis In Camels 
1. Physical Chancls during 

Pregnancy; (Vyas &: Pareek, 1969). 

(a) Cocking of tail'. The time taken 
by a pregnant camel to exhibit 
the sign of cocking of the tail is 
28.8 + 2.0 days. However, this is 
not indicative of the stage of 
pregnancy. 

(b) Body n'cight: TIic pregnant 
camels showed a tendency for a 
higher body weight as compared 
to the non-pregnant. 

(c) Colour of the urine: The urine 
from pregnant camel showed 
yellow colour in 31.4 per cent, 
d-ark yellow colour in 48.5 per 
cent and light yellow colour in 
5.7 per cent animals, wheiKis in 


light yellow colour of urine was 
observed in 47.6 per cent and 
the rest voided yellow coloured 
urine. Dark colouration of the 
urine is an indication for 
pregnancy. 

(d) pH of the urine: The urine of 
pregnant camel is u-sually alka- 
line. As the stage of pregnancy 
advanced, pH of urine recorded 
was 8.0 as against the pH 
7.4 ±0.08 recorded in non-preg- 
nant camels. Therefore pH can 
serve as a. good tool for the de- 
tection of stages of the pregnan- 
cy in camels. 

(c) Specific gravity of the urine: 
The specific gravity of urine 
samples of pregnant animals 
varied from 1.038±0.010 to 
1.086 + 0.003, whereas in non- 
pregnant urine samples, the 
specific gravity ivas 1.036 + 0.00. 

(f) Examination of vaginal vestibu- 
les: In the pregnant ciincls the 
vaginal folds become prominent 
and found near vuh'a as the preg- 
nancy ach’ances presenting a 
false appearance of cervix, which 
is a peculiar phenomenon with 
this species. The mucous mem- 
brane of vagina is pale and sticky 
during pregnanej'. 




f 

iat> (u '^ho'vinp female in 
csiriis snifTing exter- 
nal genitalia of male. 


1 190 (i) Showing both male 
•<rid female in oestrus 
' finally coming close 

together 


ig. 19G (g) Showing female in 
oestrus Starts coming 
close to male. 

■I 



Fig. 196 (f) Female in ^ 

showing face to f 
contact with male. 


Fig. ISO (h) Showing female 
oestrus biting t 
muzzle of male w’ 
coming closer. 

I 
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(g) Anatom) and rectal palpation of 
the genitalia of the She-camel: 
The uterus is bicomuate and T 
sliapcd. resembling that oE a 
marc, but the horns are not as 
Aside apart as that of marc. The 
uterus is mainl> in abdomen but 
extends in the pchic aAil). The 
attachment of broad ligament is 
similar to that of cots' and place* 
raent of the uterus is in the pel 
tde ca\ity as that of cotv. 


The pregnanq- can be detectri at 3a 
to 40 da) 5 of gestation by retrf pupa- 
tion and can positiiel) be confirmed at 
60 days The middle uterine artery can 
also be felt and the tvpical fremitus ap 
pears at about 80 days of pre^nq 
The pregnanq- corpus luteum is «ell 
developed at 60 days of gestation 


2. Chemical test 

Guboni's test is good enough to dqeo 
early stage of pregrianq “P° -n, 5 re 
Thereafter the test is unreliable 
is 80 to 90 per cent accuraq m earty 
pregnanev diagnosis 

Barium chloride t- shoW^fi^-^ 

per cent acairao at o 
pregnane)'. 

3. Biolocic-al test „r.^ncc 

Barlen (1969) m the 

of gonadotropin lihe su 
prtgnant camel serum at 60 to 
of pregnanq. 

4. VacP.Ar. ca-roc^v ^ 

During 1. i^iu vhich 

predominate Inf „ predomi 

L knoieu as mviM^ 
nate. Th“' celh S-e 'ello- 

and a large numl^ ri,ctyen content 
uish stain due to high gl^^ 
in the cells T^-T^a”e^.u^ cf 
the of pregnanq 


cell ratio is an aid to differentiate the 
type of cells. 

It ma) be noted that the customaq 
concept of the cocUng of tail is the 
best and perfect method for deieaion 
of pregnanq and rectal palpation is 
extreraelj rebable to diagnose the 
stage of pregnanq Amongst the aiLxi 
liaq aids, the \-aginal qTologs is one of 
the best method, the Cubom’s test. pH 
and specific gra\iq of urine arc re- 
commended to funher confirm preg 
nanq in camels 


Intcrcalring period 


Intercalring period is fairl) fived in 
the camel due to the golden rule of 
nature that lulf of the females in the 
herd are in calf while the remaining 
half are empts with tabes at foot 
Thus a camel cow goes empty eseq al 
temate year Vyas and Parcel (1969) re 
ported the asemge inicrobing 
as 731 7 days with a range of 716 to id 
dass. the observations lieing haseil on 
50 cow camels 


In case hethng sundari's are sen 
Eood and if it is desired to obtain more 
calses. the first oestrus within a inonili 
after parturition has to lie iitilisei. for 
In India, breeder, attempt m 
ue. their animal, served m Deeemfier or 
arb Januan so dtat more ti-ne would 
be available for repeated sen.ee. in a 
inceptions do 

for «v.te 


5IAIX 


oal laahirity 
he male mas rraeh 
tree rean a-ai w-rse 
tocuse capac.n .. ret c^e. ye 
wimrfdxyean FeB r’'-" 



■i un 
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may smc 50 females on an average in 
a year. A well fed male may cover 
upto 70 females in a season. 

It is peculiar in the male camel that 
annually it has the period- of sexual 
activity known as ‘rutting period’, which 
may last for a couple of months. For 
the remaining period of the year breed- 
ing instinct remains suppressed. The 
period of activity is seen from Novem- 
ber to March •when the day light is 
lengthening in the Northern hemi- 
sphere and from June to September in 
Southern hemisphere. At the equator, 
there is no definite rutting season and 
breeding activities may take place at any 
time of the year. The duration of ‘Rut 
or Musth’ in the male is largely de- 
pendant on the plane of nutrition. The 
average duration is about 3 months but 
it may last upto 5 months and occa- 
sionally in tlie old camels it may conti- 
nue throughout the year. 

Behaviour of a stud camel during 
rutting season 

When d male camel is in Musth, he 
looses his appetite, often suffers from 
diarrhoea, lacks vigour, irritable, intole 
rant, rebellious and is preoccupied with 
an cxliibition complex. Animal ap- 
pears restless, mischievous and has 
intense sex desire. He tries to break 
all restraints and escapes from the en- 
closure and wanders aimlessly. An 
excited camel is tlifficuU to control and 
even slight provocation causes great 
excitement. It produces gurgling sound 
with frequent throwing out of the soft 
palate from the mouth with tlic tongue 
on one side (Fig. 197). He may often 
swallow air like a wind sucking horse 
which he bcUchcs out. Camel in 
‘musth’ constantly keeps on grinding 
his teeth and froths at the month. ^Vhen 


the air Is beltched out it draws along- 
tvith if the soft palate which protrudes 
from one side of the mouth like a pink 
or pinkish black bladder and it remains 
visible for a feu’ seconds to 2-3 minutes 
before it is drawn back into the mouth. 
Thi.s is associated svith salivation. The 
animal becomes very ferocious and 
dangerous. During the rut period in 
the male from February to March, the 
soft palate increases in length and may 
be evaginated from the mouth (Char- 
ton. 1963). 

The expiration is sometimes of a 
greater duration. The poll gland se- 
cretion is often noticed in drops falling 
on the neck. Leese (1927) and Purohit 
and Singh (J958) reported that the Poll 
gland is present only in camel and not 
in other species of domestic animals. 
These arc two large cutaneous glands 
broad at the base and narrow at the 
apex situated in the skin below the 
apex of the head. These are found 
only in the males of the species e?jch 
being about 0 cm. long, 7.5 cm. wide 
and 4 cm. thick with many excretory 
pores. In rutting season their secretion 
which is dark brown in colour tvith an 
offensive odour when much augntented, 
often runs down the neck. ' Before 
puberty and during the period between 
rutting seasons, these glands are inactive 
and consist mainly of connective tissue 
and alveoli scattered in groups of lobu- 
les. The camel in musth is sometimes 
seen standing with his legs apart, na]>* 
ping his tail up and down and even 
emitting semen occasionally. The ani- 
mal usually shows a marked pugnacity 
to other male camels and also the ones 
svhicli are in musth. He usually bites 
at the withers, head, legs or scrotum- 
Camel bite is very' severe. It can easily 
tear out strong muscle or take the top 
of ones head ss'ith case. 
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Mimli rinirU fill nIT in then condi 
iioin the nilting tcisnn progrewes 
In <nme the fill in rnnihtion is to t per 
rcptthlc ilcgTce 1 Ins is rtinhiitcd to 
loss of ippeiitc sMtid sucking ond 
dnnhoct iliiiing intisih petiod 

W hen ^ miicl is in iiitisth it is id 
Msnhic to lie Ins nil hs meins of i cold 
to the Inn on the htlinp to ginrd 
igiinst tirine fiecal tinltei ind semen 
sshtch the nmcl splishes ihotit from 
time 10 time 


bites on llic scrotum Dm mg scison 
from November to Februiry the m-ile 
camel will spot out females m heat 
The she camel m heat will always pre 
fci to remain near the male in miisth 
and if she is foicibly iiddcn or loaded 
with baggage she will sit down In this 
attempt to spot out the she camel in 
heat the male will move round the fe 
male several times and when he is sure 
that she is in heat he will usually put 
his neck on her neck and bite on her 
shoulder in his attempts to make her 


A leather or net muzzle should be 
pm on the face of such mscious caniels 
His usefulness during the rut period as 
riding or baggage animal is greatly 
diminished but if he is put ® ^ 

hard work his sexual " 

dine verj npidly Honcter it is risky 
to use lie enmd during mustli permd 

Inindn '<=n tint the camel 

rcimins in musth for the "hole 
round Such camels ire ^ngero 
ind should he eiilicr cistnted or des 
tio)ed 

A mile cmiel nhich his been used 
for brecd.ng lor one seison develop^^^ 
fold of skin m the '’ohow of 
pastern and also a bild jhickenmg < 
Stesktn noirthestine I- — 
ed that 8 years is the best age 
he camel should be put to stud 

Mating behaviour 

The male camel ^^o 

ner the dam as early ,5 not 

years of age but sexua 
very uell marked until six y 

Male m musth aluays oPP”",J‘^™nd 
ous He carries his hfd high 
keeps his hind legs api there 

do/n mosements of the ™l 

IS any other musth o resulting m 

vaew fight often ensues result g 


Posture at the time of copulation 
Copulation takes place in the reciim 
bent position The she camel sits 
normally while the male squats m the 
dog sitting position with hind limbs 
flexed and resting on the ground from 
the heals to the hocks the stifle almost 
touches the ground the fore limbs ire 
extended on each side of the she camel 
nith the feet holding strong to the 
eround to take firm hold of the femile 
Both the animals face the same dircc 
tion (Fig 198 a to h) 

Intromission and ejaculation 

As observed by Singh and Pnkasb 
(1964) on introduction of the penis a 
udden contraction of .he abdommJ 

^nuscles parlicnlarly of 

nums IS nouced as a result 

oelvic region of the male is quickly 

“tn\7» dcAsited m cranu. par. of 
tngina near the cenix 
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Copulation time 

The copulation time recorded by 
Singh and Prakash ^964) during 31 
services, shows maximum, minimum 
and average values as 20.0, 7.0 and 11.4 
minutes respectively. When ejacula- 
tion occurs the muscles of the hind legs 
contract, there is accelerated respiration 
and the male stands up on his legs and 
comes off the female. 

The sex act in camel appears to be a 
complex one. The marked sex drive, 
a short preparatory stages, co ordination 
and balance of the male during the act 
of mounting and grasping the female, 
attempts in search to locate the vagina 
and the penile strokes ending in ejacu- 
lation can be considered as special fea- 
tures of the complex act (Leonard, 1894; 
Leese, 1927; Singh S: Prakash, (1964). 

Signs of pregnancy 
In about 2 to 3 weeks time after the 
service, the she camel which has con- 
ceived can be distinguished by the way 
she develops tendency to raise the tail 
upwards, whenever approached by a 
male or handled by a man. It is consi- 
dered as a sure sign of conception and 
it is also seen during next stages of 
pregnanq*. If the tail hangs in the 
pendulous position, then she is taken as 
empty. 

At about 6 months of gestation, the 
belly becomes enlarged but in the pri- 
mipara the enlargement is not very 
marked. As the pregnancy adv’anccs, 
the vulva considerably increases in sire 
and at parturition time it attains a 
length of about 18 cm. as against 6 cm. 
in non-gravid condition. 

TJnequal function of reproductive 
organs and multiple births 
Shalash and Nawiio (1964) in their 
studies on 9-12 reproductive organs in 


non-pregnant camels and 787 of preg- 
nant ones obtained from the abattoir 
observed that 99.24 per cent of preg- 
nancies were in the left horn and 0.76 
per cent in the right. The incidence of 
cross pregnancy, twin pregnancy and 
triple pregnancy w'as 37.73 per cent, 
and 0.13 per dent respectively. The 
incidence of cross pregnancy in Somalia 
was found to be 40 per cent in 108 preg- 
nant uteri investigated (Simon and 
Luktuke, 1977 unpublished data). Graa- 
fian follicles in the ovaries were observ'- 
cd in 4.82 per cent of the gravid organs. 
In 37.73 per cent gravid uteri, the foe- 
tus and the corpus liueum ocairred on 
the opposite sides probably indicating 
migration of the fertilized ovum. 
Ovarian activity 12.92 per cent 
higher in the left than in the right 
ovaries. Multiple mature Graafian fol- 
licles were found in the ovaries in 43. 8 
per cent of gr.avid cornua. Highly sig- 
nificant ovarian activity was noticed 
between months and between seasons. 
The percentage of functioning ovaries 
was 19.39 in winter, 27.48 in spring. 
6.66 in summer and 6.88 in autumn. 
The uumJjcr of services per conception 
w.os 1.2 and the cases of sterility, repeat 
breeders and genital dysfunctions were 
s'ciy' few. 

PARTURITION IN CAMEL 

The usual signs approaching parturi- 
tion arc ssvclling of the vuh’a. enlarge- 
ment of the udder and sinking of the 
pelvic ligaments forming a groove on 
cither side of the tail. The she camel 
is secured in sitting position by tying 
the forelirabs with help of a string. 
The forefeet appears first followed by 
the head lying in between them and 
they should be secured when labour 
pains start The duration of labour 
pain is more in camel tlian in 














Fig. 199 (h) Parturition in camel. Appearance of thorax, abdomen and hind parts of calf. 



Fig. 199 (i) Parturition in camel. Calf just after birth. 





co^^^ The p:utuiition take'! place in 
sitting position and the umbilical cord 
ruptures when the dam rolls to iick the 
)oung one. Foetal membranes arc ex- 
pelled soon after the foetus is bom. 
Prakash and Singh (I9fi2) obsen'ed 
marked swelling of the udder and teats 
in the first stage with oedema of the 
vulva and relaxation of sacrosciatic 
ligaments, Tlie animal exhibiting such 
signs should be secured otlienvise it 
keeps on running till calving takes 
place. Rumination becomes irregular, 
tail is raised and animal looks at tlie 
flank because of colicky pains. The 
average duration of labour reported is 
5 hours 36 minutes ^vith the maximum 
of 10 hours. After appearance of water 
bag, she camel adopts a side posture with 
extended limbs to expell the foetus 
(Figs. 199 a to i). Prakash and Singh 
(1962) recorded in 45 camels the mini- 
mum, maximum and mean duration of 
labour pain? as 120, 600 and 366 
minutes respectively (SD± 139.3). 

In most cases foetuses are presented 
in anterior, longitudinal presentation 
and dorsosacral position, ^v’ith the chin 
resting on carpus (Sharma and Vjas, 
1970). 
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The average time taken for dilFercnt 
stages of parturition is as follows 
(Table 83). 

The she camel remains recumbent 
after delivery for ] to 39 minutes 
(average for 7.3 min.). The camel calf 
attains standing position in 204.3 
minutes (37 to 394 minutes) after birth. 
The umbilical cord ruptures at a 
length of 25,04 + 3.77 cm. from the 
umbilicus (Fig. 200 a, b). 

The average U'eight of foetal mem- 
branes is 6.31 + 1,6 kg. The sveights of 
the foetal membranes of male (G.40 + 
1.47 Kg.) and female (6,29+1.38 Kg.). 
Camel calves do not differ significantly 
but there is a positive correlation bet- 
ween weight of tlje calf and the weight 
of the foetal membranes. 

Prakash and Singli (1962) rccortlcd 
average time of 117 minutes for the ex- 
pulsion of foetal membranccs with 
minimum and maximum ns 65 .and .330 
minutes respectively. The average total 
time required for expulsion of foetal 
membranes of male and female rnhes is 
152.34 + 97.50 and I2J.57+0I5 ininii 
tes, the average being 117.8 minutes 


Table 83 

TIME REQUIRED FOR DIFFERENT STAGES OF PARTURITION- IN THE CA.MEL 


No. of animals 


Primipani 

12 


Pluripara 

51 


Duration of 1st stage 
(Minutes) 

Duration of 2nd stage 
(Minutes) 

Duration of 3rd stage 
(Minutes) 

Average time required for com- 
plete process of parturition 
(Minutes) 


168.0 ±51.6 

105.0 ± 4.65 
109.90 r 49.62 

281.81+79.62 


199 50 + 99 20 
8 41 + 4 91 
I46.IS + 91.50 


35550^79 30 
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Out of 03 calvings there -vvas retention 
of placenta in seven (Sharma, 1968). 
Caesarean operations have been report- 
ed to be quite successful in she camels 
in order to relieve dystokia (Petris, 
1956; Rathor, 1962; Sharma and 
Pareek, 1970). 

Involution of uterus 

The average inteia-al between partu- 
rition and complete involution of ute- 
rus in she camels is 40.20 ±2. 10 days, 
ranging from 31 to 54 days (based on 
30 observations). The involution rate 
indicated by haematological studies 
showed a rapid involution in the first 
15 days post-partum which considerab- 
ly becomes slower during the next 3 
tveeks to follow. Involution is fast in 
animals calved for the first time (34.14 
days) but it is delayed during the sub- 
sequent cal\ings. The neutrophilcs and 
lymphocytes increase ivith the advance- 
ment of involution of uterus while 
monocytes decrease and basophiles re- 
main constant. A day after parturition, 
there is sudden increase in neutrophilcs 
followed by rapid decrease, the opposite 
being for the lymphoq'tcs and by the 
time involution is complete the lympho- 
cytes, ncutropliile ratio becomes 1 : 2. 

The vulva returns to its normal size 
Avithin about 31.7 days (10 to 42 days). 
The average length of Anilva from par- 
turition to four days post-partum is 
9.1 to 17.8 cm. while near the end of 
involution it is C to 7.1 cm. 

The lochial discharge during puer- 
pcrium is noticed to be dark red to light 
red in colour Avhich ceases after com- 
plete involution (Vyas and Pareek, 
1969). 

Sex Ratio 

Bhargava el ol (1903) reported the 
sccondaiy sex ratio in Bikancri camels 


as 97.11: 100 out of 205 normal births 
(101 males and 104 females). Shalash 
and Nawito (1964) reported a sex ratio 
of male and female calves as 47.48: 52.52 
in 516 births. 

Blrtli weight 

The birth Aveight of Bikaneri camel 
as reported by Bhargava el al (1963) w’as 
81.1 ±0.82 Ib. Male had significantly 
higher birth Aveight (84.2 ±0.3 lb) than 
the female (82.0±1.02 lb). The average 
birth weight of males Avas 39.7 ±5.2 kg. 
significantly being heavier (40.8 + 5.7 
kg.) than the females (38.4 + 4.5 kg.) 
Calving sequence, sex and month of 
freshening had a significant effect on 
the birth Aveight of the calf. There is a 
positive correlation between gestation 
period and birth Aveight of camel calf. 

Reproductive span 

The female can produce on an ave- 
rage 6 to 10 calves in her life lime but 
after about 18 years of age, general de- 
bility sets in and the calves that are 
born aftenvards are Aveak and poor in 
condition. In some cases they maintain 
ihcTr breeding efDcienc)’ iipto the .age of 
20 years. Howe\’er, Yaseen and Vahid 
(1957) from Pakistan reported tliat re- 
productiA’c span may extend upto 30 
years. 

Rearing 

Colostrum should sparingly be fed to 
young one, since it has relatively more 
laxative effect The first 20 days period 
of life is a critical period in the life of 
the liCAV born and as such caic is taken 
that it is not overfed Avith milk. Usual- 
ly only one teat is allowed to iltc young 
one and the remaining three arc milk- 
ed out by hand tAvicc a day and the 
teats tied up Aviili a siring. Diarrhoea 
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and death may occur in case the )oung 
one gets an access to sucUe licavily. 

IJplo ahoui a week oi so the )oiing 
camel is unsteady on its legs. In about 
10 da)s time it is fit to move uith the 
mother when she is left for grazing. 
After about 20 days wlien the critical 
period has passed, the young one may 
])c allowed to suck two teats for the ncNt 
tuo moutlis or .so. then three teats foi 
the ncNt three months and at about si\ 
months, it may be allowed the whole 
udder. In case the mother is fed only 
on dry forage with little or no grazing 
then it will be necessary to give the calf 
all the milk e\cn mucli earlier 


Camel millc 

Camel milk is opaque, white in 
colour tvitli a milky odour and tliinncr 
in oinsistcncy than that of the cous 
milk. It has got a salty taste with an 
.average fat percentage of about 3 rang 
ing from 2 fi to •! .3 The specific gra\ it\ 
is 1 02'> to 1 0278 tsith an ntcr.igc of 
1.0270 

Milk yield 

The ascrage milk yield w’orked out 
at the camel bleeding farm 1)\ «clcct 
ing twelve cow camels rantlotnly 
found to be 5 18 0 27 0 30. 0 18 and 
5.13 (lbs) at 1st. 2nd, 3rd and 4ih weeks 


The she camel is milked nvicc a dav 
for the fir« two wccht after deliver; 
The daily yield of milk from a fair- 
ly good dam is about nine litres with 
on average of 2727 litres in a lacta 
tion The lactation period is dependant 
on the quality of grazing and season. In 
the desert tract the female may dry tip 
in about eight months time while as in 
good grazing aieas she may continue 
her lactation for the period of 18 
months or even longer to 2 years. It 
best to wean the caUes at l.» mont is i 
they aie still suckling 

It the dam dies williin 3 months after 

the parturition, it is diiricult to rear ti e 
5oung one. IE oser 3 months V- ‘ 
can readily be fostered on another she 
camel. It can also learn to suck milk 
from a spouted sessel. 

The young ones of camel begin lo 
graze bctsvceii 4 to 6 weeks 

E\en if the young one dies, in majo- 
ritf of eiU the female may continue m 
rise mhk. In difficult cases Icrimsai 

uio; be induced !>>•. ^ "h' 

her a dummy calf isith the skm of the 

dc.nd. 


.•md 2 months after panuiition. rc<pcr 
tivelv. 

Reproductive disorders 

Very little is known about the repro 
ductivc biology of camel and hence it is 
necessary to untlenakc further rest arch 
to probe mio causative factors leading to 
infertilitv Vet it tan be said th.it the 
faulty in.in.igcmcnt luuontrollcd Intctl 
ing and disease fatiors can be atinbuttd 
.-IS the I liici reaMins rcsponniilc for mh r 
lilil; Out of the seams hliratiirc aiail 
.-ihlc ill this rcsprit some uork Ins linn 
reponed hs Slulasli and Nais.to (1003) 
and miargaia rt nl (101,3) Thes re 
corded Ihc pirl.d as "sH a' coiriplcle 
In-poplasia of os.ines ,ubhin(t.on.il 
manes osari.in niiiioiirs issue osirirs 
dermoid osts and lurniorrluii-.e issii in 
die oi.ar.es Cssm corpus Inte.nn hn. 
sal adhesions patent m mer, infanlde 
uteri essts and aliscesso of urenis 
haemorrlngic cndornetrius r'c'-'-OT 
foetal maeera.io.. and nnmniOea non 
ombrsonic rnortalus. ..•complete .eve 
lopmen. of .be uterus a-d perii-e.- 
In men. 
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Out of G3 calvings there was retention 
of placenta in seven (Sharraa, 1968). 
Caesarean operations have been report- 
ed to be quite successful in she camels 
in order to relieve dystokia (Petris, 
1956; Rathor, 1962; Sharma and 
Parcek, 1970). 

Involution of uterus 

The average inter\’al bct;veen partu- 
rition and complete involution of ute- 
rus in she camels is 40.20 + 2.10 days, 
ranging from 31 to 54 days (based on 
30 observations). The involution' rate 
indicated by haematological studies 
showed a rapid involution in the first 
15 days post-partum which considerab- 
ly becomes slower during the next 3 
weeks to follow. Involution is fast in 
animals calved for the first time (34.14 
days) but it is delayed during the sub- 
sequent calvings. The ncutrophiles and 
lymphocytes increase with the advance- 
ment of involution of uterus while 
monocytes decrease and basophiles re- 
main constant. A day after parturition, 
there is sudden increase in ncutrophiles 
followed by rapid decrease, the opposite 
being for the lymphocytes and by the 
time involution is complete the lympho- 
q'tes, neutrophile ratio becomes 1 : 2. 

The vulva returns to its normal size 
within about 31.7 days (IG to 42 days). 
The a\’crage length of \ail\’a from par- 
turition to four days post-partum is 
9.1 to 17.8 cm. while near the end of 
involution it is C to 7.1 cm. 

The lochial discharge during pucr- 
perium is noticed to be dark red to light 
red in colour which ceases after com- 
plete involution (Vyas and Pareek, 

I9G9). 

Sex Ratio 

Bliargnva et al (1903) reported Uic 
sccondaiv sc-x ratio in Bikancri camels 


as 97.11:100 out of 205 normal births 
(101 males and 104 females). Shalash 
and Nawito (1964) reported a sex ratio 
of male and female calves as 47.48: 52.52 
in 516 births. 

Birth weight 

The birth weight of Bikaneri camel 
as reported by Bhargava ct al (1963) was 
81.1 ±0.82 Ib. Male had significantly 
higher birth weight (84.2 + 0.3 lb) than 
the female (82.0 + 1.02 lb). The average 
birth weight of males was 39.7 + 5.2 kg. 
significantly being heavier (40.8 + 5.7 
kg.) than the females (38.4 ±4.5 kg.) 
Calving sequence, sex and month of 
freshening had a significant effect on 
the birth weight of the calf. There is a 
positive correlation between gestation 
period and birth weight of camel calf. 

Reproductive span 

The female can produce on an ave- 
rage 6 to 10 calves in her life time but 
after about 18 years of age, general de- 
bility sets in and the calves that are 
born afterRnrds are iveak and poor in 
condition. In some cases tlicy maintain 
ihcTr breeding efficiency upto the age of 
20 years. HoAvever, Yaseen and Vahid 
(1957) from Pakistan reported that re- 
productive span may extend upro 30 
years. 

Rearing 

Colostrum should sparingly be fed to 
young one, since it has relatively more 
laxative effect. The first 20 days period 
of life is a critical period in the life of 
the new born and as such caic is wken 
that it is not overfed tvith milk. Usual- 
ly only one teat is allowed to ihc young 
one and the remaining three arc milk- 
ed out by hand ttvicc a day and tlie 
teats tied up with a siring. Diarrhoea 
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SS". 


and death im) occur in case the joung 
one gets in access to sucUe heaiil> 

tJjito about a neck or so the >oung 
camel IS unsteady on its legs In about 
10 dajs time it is fit to mote with the 
mother iilicn she is left for grazing 
After about 20 days when the critical 
period has passed, the young one may 
be alloiicd lo suck two teats for the ncNt 
tiso months or so then three teats foi 
the nCNt three months and at about sin 
months it may be alloncd the whole 
udder In case the mother is fed only 
on dry forage with little or no grazing 
then It will be necessary to give the calf 
all the milk eien much earlier 

The she camel is milked tuicc a dai 
tor the first two necks after dcliien 
The daily yield of milk from a fair 
ly rood dam IS about nine litres isitb 


Camel milk 

Camel milk is opaque avhite in 
colour avith a milk\ otloui atul thinner 
in consistcnc) than that of the cous 
milk It lias got a salt) taste with an 
nverage fat percentage of about *1 rang 
mg from 2 fi to 1 3 The specific gras its 
IS 102) to 1 027S uith an astrage of 
10270 

Milk >icld 

I he ascrage milk Mtlcl ssorked out 
at the camel hiccthng farm h\ m Icct 
ing tuehc cou raincls nmlomh 
found to he "f 1*^ 0 27 0 30 0 I*' and 
5 13 (Ihs) at 1st 2nd 3rd and Itli uctks 
and 2 months after parturition rtsper 
iiveh 
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A high rate o£ abortion in she 
camels mostly during the latter h^E of 
the prcgnanc)' is attributed to Trypano- 
somiasis (Surra). 
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gestation period, 875 
graafian follicle, 871 
mammary gland, 874 
management, 867 
mating behaviour, 879 
milk, 883 

ocstrous cycle, 874 
ovary, 871 
parturition, 880 
pelvimetry, 873 
pregnancy diagnosis. 876 
Tcproduclive disordets, 883 
reproductive span, 882 
sex ratio, 882 
spermatozoa, 870 
uterus. 872 

Care and management 
new bom, 52-54 
sires, 507 
boars, 513 
butlalo bull. 509-510 
bulls. 507-509 
rams. 510-511 
stallions, 511-512 
Castration, 857-859 
Caterwauling, 809 
Caudectomy, 860-861 
eve virus, 338 
eervicitis, 301-303, 365 
Cervw, 24, 25 
bi/lda. 134. 135 

incomplete dilation-stenosis, 303 
kink. 303 
tumours, 303 
Chains obstetrical, 155 
Chorioallantois, 254 
Chromosome anomalies, 768-770 
Coital behaviour, 810 
Coital vesicular exanthema, 367 
Coitus 
dogs, 661 

domestic animals 814 T 815 T 
goats, 642 

Collection ot semen in poultry, 673 
Colostrum, 53 
Conception rate 
factors affecting, 56D-571 658 
prevention. 403 
Copper deficiency, 374 
Corpus luteum. 218-231 
complications of enucleation. 227-230 
contraindications, 224-220 
cKlical, 218 
enucleation, 223 
function, 219 
ocstrous cycle, 218 
pregnancy, 221 

technique of enucleation. 226 


Cotyledon, 254 

CowpeJ^s glands, 428 

Cryptorchidism. 140, 500 

Cystic ovarian degeneration. 131, 349-358 

Cysts 

bursal in swine, 383 
cervical. 303 
endometrial, 368 
nabothian, 303 
ovarian in cows, 287, 385 
para ovarian, 369 
vaginal, 305 

Cytoplasmic droplets, 454 

D 

Deep freezing, 473-707 

advantages of minilubes, 691 
buffalo bull semen. 701 
conception rate of in crossbreds, 700 
dilutors for, 688 
buffalo bull. 702 
despatch of, 694 
cqurtUbration time for, 680 
handling of, 693 
methods of, 601, 696 
packing of, 690 
pellet freezing, 602 
method for. $96 
physiology of. 687 
poultry semen, 703 
procedures of, 69L 
ram and buck semen, 702 
selection of semen samples, 687 
slow freezing, 692 
storage of, 693 
straw freezing, 697 
thawing. 695 
vapour freezing, 693 
Detection of oestrus 
ewes, 638 
sows. 654 
riding test, 654 
Diseases of new bom, 56-57 
Dog silting posture, 107 
Dourine, 367 

Dropsy of foctol membranes. 36 
Dystokia foetal, 100-118 
maternal, 82-99 

malpresentatlon and malposition 105, 100 T 
postural defects- vertex. 111 
Dj'strophla adiposo genitalis, 403 

E 

ECBO virus, 337 
Ectopic pregnancy, 34 
Egg 

collection, 717 
mammalian, 711 
recovery, 716 
selection, 717 
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storngc, 718-722 ^ 

structural abnormalities 718 
transportation, 722 > 

Embryo attachment and 
development, 12, 14, 422 
Embryonic mortality, 309 375 
Emphysema of foetus 94 95 
Endocrine abortion 376 
disturbances, 401 
Endometritis, 292-296 
Environment and reproduction, 443 
Epididymis, 429, 432, 484 
affections, 503 
functions, 429 
Episiotomy, 848 

Epitheliogenesis imperfecta, 121 
Eversion of bladder, 85 
Evisceration of foetus, 163 
Expulsion of foetal membranes 45, 46 

F 

Fallopian tubes 18-20 
Fertility-general considerations, 167 
Fertilization, 232, 716 
failure, 309 
Fertilized ovum, 234 
genetic detects 310 
diseases, 310 
Foal heat, 362 
Foetal resorption. 408 
Foetotome, Thygesons, 159 
Foetotomy, 157-164 
Foetus number and size 242 
T?nfr.n,1 IrfintJon. 152-157 


ir 

Herd infertility, 411-415 
Hermaphroditism, 137-138 142 369 
Hernias 
brain, 124 
inguinal. 140 
scrotal, 140 
uterine, 37, 96 
ventral, 96 

Hmd quarter paralysi's, 122 
Hooks obstetrical 155, 156 
Hormones female, 173 
growth and puberty. 175 
oestrus oesirous ejele, 175 
parturition 176 
pregnancy, 175 
Hormones male, 442-450 
Hydraliantois, 37 
Hydramnlos, 37 
Hydrocephalus 103 124 
Hydromclra. 298 408 
Hydrosalpinx 288 
Hymen 27, 369 
Imperforate, 848 
Hypocalcaemia, 74 
Hypophysis, 438 
Hypoplasia 
ccrebeUar. 125 
ovarian 131 287 
testicular HO, 500 500 T 
Iljpothabmus 438 
Hypotr’chosls coT'enl’* 121 
H> stercctomy, 855-838 
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yestalion period, 875 
graafian follicle, 871 
mammary gland, 874 
management, 867 
mating behaviour, 879 
milk, 883 

oestrous cycle, 874 
ovary, 871 
parturition, 88ft 
pelvimetry, 873 
pregnancy diagnosis, 876 
reproductive disorders, 883 
reproductive span, 882 
sex ratio, 882 
spermatozoa, 870 
utenis, 872 

Care and management 
new bom, 52-54 
sires, 507 
boars, 513 
buffalo bull, 509-510 
bulls. 507-509 
rams, 510-511 
stallions, 511-512 
Castration, 857-859 
Caterwauling, 809 
Caudectomy, 860-861 
CVe virus, 338 
Cervicitis, 301-303, 365 
Cervix, 24, 25 
bllida, 134, 135 

incomplete dilation-stenosis, 303 
kink. 303 
tumours. 303 
Chains obstetrical, 155 
Chorioallantois, 254 
Chromosome anomaVies, 768-770 
Coital behaviour. 810 
Coital vesicular exanthema, 367 
Coitus 
dogs, 661’ 

domestic animals, 814 T, 815 T 
goats, 642 

Collection of semen In poultry, 073 
Colostrum, 53 
Conception rale 
factors affecting, 569-571, 658 
preventioo, 403 
Copper deficiency, 374 
Corpus luteum, 218-231 
complications of enucleation, 227-230 
contraindications, 224-226 
cjxlical, 218 
enucleation, 223 
function, 210 
oestrous cycle. 218 
pregnancy, 221 

technique of enucleation, 226 


Cotyledon, 254 

Cowper's glands, 428 

Cryptorchidism, 140, 500 

Cystic ovarian degeneration, 131, 349-358 

Cysts 

bursal in swine. 385 
cervical, 303 
endotnetrial, 368 
nabothian, 303 
ovarian in cows, 287, 385 
para ovarian, 360 
vaginal, 305 

Cytoplasmic droplets, 454 

D 

Deep freezing, 473-707 
advantages of minitubes, 691 
buffalo bull semen, 701 
conception rate of in crossbreds, 700 
dilutors for, 688 
buffalo bull, 702 
despatch of, 694 
equillibration time for, 689 
handling of, 693 
methods of, $91, 696 
packing of, 690 
pellet freezing, 692 
method for, 696 
physiology of, 687 
poultry semen, 703 
procedures of, 691 
ram and buck semen, 702 
selection of semen samples, 687 
slow freezing, 602 
storage of, 693 
straw freezing, 697 
thawing, 695 
vapour freezing, 693 
I>electtoTj Di oestrus 
ewes, 638 
sows, 654 
ridlog test, 654 
Diseases of new bom, 56-57 
Dog sitting posture, 107 
Dourinc, 367 

Dropsy of foetal membranes, 36 
Dystokia foetal, 100-118 
maternal, 82-09 

malprcsentatlon and malposition JOS. 106 T 
postural defects-vertex, in 
Dystrophia adlposo genitalis, 403 

E 

ECHO virus, 337 
Ectopic pregnancy, 34 
Eeg 

collection. 717 
mammalian, 711 
recovery, 716 
selection, 717 
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stongc 718-722 
structural abnormalities 718 
transportation, 722 ' 

Embrjo attachment and 
development, 12, 14, 422 
Embrjonic mortality 309 375 
Emphysema of foetus, 94 95 
Endocrine abortion, 376 
disturbances 401 
Endometritis, 292-296 
Environment and reproduction 443 
Epididymis, 429, 432 484 
affections, 503 
functions 429 
Episiotomy, 848 

Epitheliogenesis imperfecta 121 
Eversion of bladder, 85 
Evisceration of foetus 163 
Expulsion of foetal membranes 45. 46 

F 

Fallopian lubes 18 20 
Fertility general considerations 167 
Fertilization, 232, 716 
failure, 309 
Fertilized ovum, 234 
genetic defects 310 
diseases, 310 
Foal heat. 362 
Foetal resorption 408 
Foetotome T:bygesons, 159 
Foetotomy, 157-164 
Foetus number and size 242 
Forced triction, 152-157 
Forceps obstetrical, 156 
Frecmartins 287 
Frenulum persislancc of 141 
Fusario toxicosis 387 
Fused nostrils, 124 


H 

Herd Infertility, 411-415 
Hermaphroditism, 137-138 142, 369 
Hernias 
brain, 124 
inguinal, 140 
scrotal, 140 
uterine 37, 96 
ventral, 96 

Hmd quarter paralysis 122 
Hooks obstetrical 155 156 
Hormones female 173 
growth and puberty 175 
oestrus oestrous cjcle, 175 
parturition 176 
pregnancy. 175 
Hormones male, 442-450 
Hydrallantois 37 
Hydramnios 37 
Hydrocephalus 103 124 
Hydrometra 298 408 
Hydrosalpinx 288 
Hymen 27, 389 
imperforate, 848 
Hypocalcaemia 74 
Hypophysis 438 

Hypoplasia 

cerebellar J25 
ovarian 131 287 
testicular 140 500 500 T 
Hypothalamus 438 
Hjpotr'chosls con"fnJ*» 121 
mstcrectomy 855-856 
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Infertility in male animals, 494*505 
causes of, 494 
factors affecting, 495 
lack of sexual desire, 495 
Inheritance of 

anatomical defects, 734 
breeding efficiency, 755 
calving interval, 754 
conception rate, 739 
embryonic mortality, 749 
hereditary factors in male, 761-7C8 
multiple birth, 744 
oestrus and oestrous cycle, 734 
postpartum interval, 754 
prolonged gestation, 753 
puberty and sexual maturity, 730 
Injuries to new bom, 56 
Insemination 
heterospermic, 638 

technique, 566-569, 601, 619, 635, 646, 
655, 668. 676 

time of, 571, 621, 636, 657 
Intersexuality, 136-137 
Involution of uterus, 58 
factors influencing. 61-62 
process, 58-60 
time required. CO-61 
Iodine deficiency, 374 

J 

Joint Injuries, 86 
K 

Ketosis, 36. 74 

L 

I-/‘Ptospirosis. 334-336 
I/'thal factors, 119 
Lcydtr cell tumours, 837 
Libido. 471. 482, 649 
Litter size, 247-248 
Ljutikow’s lethal, 123 
Lochia, 60 

M 

Malformations, 128 
diagnosis, 142 
prevention. 143 
prognosis, 143 
Mammar>' glands, 28-29 
abnormalities. 139 
Manoeuvres, obstetrical. 150-164 
Masturbation, 509 

Mating ij'stemf, effect on ferliUty, 758-761 


Metabolic diseases, 73-76 
Metritis, 365, 404 
sclerotic, 300 
Metrorrhagia, 37 
Milk fever, 36, 73 
MMA Syndrome, 393 
Morphology of spermatozoa. 594, 613, 633, 
644, 666 

abnormalities, 541-545, 595 
hereditary, 140 
Mucometra, 298 

Mummification of foetus. 37, 122 
Mutations of foetus, 150-156 
extension and flexion, 152 
Mycoplasma, 341 

N 

Navel care and disinfection of, 52 
Navel ill, 56 
Neonatal 
behaviour, 52 
diseases, 56, 57 
mortality, 56 , 

Neoplasms of female reproductive 
tract, 300, 303, 305, 369, 404. 824 
cervix, 827 

mammary glands, 828 
ovary, 287, 824 
uterus, 825 
vagina, 827 

Neoplasms of male reproductive tract, 834 
penis, 839 
prostate. 842 
testis, 834 

Nutrition in relation to reproduction, 779 
calcium, 787 
cobalt, 790 
copper, 788 

effect on litter size, 781 
flourinc, 796 
iodine, 793 
iron, 796 
manganese, 791 

miscellaneous trace elements. 797-798 

molybdenum, 790 

phosphorus, 787 

plane of nutrition, 779 

selenium, 795 

vitamins, 784 

Zink. 792 

Nymphomania. 352-358, 368. 402 

O 

Oestrous cycle 
factors Influencing, 2I1-SI2 
hormonal control, 187 
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R 

Rectovaginal fistula, 849 
Repeat breeding, 306-314 
Repellers, obstetrical, 151 
Repulsion of foetus, 150 
Reproductive organs 

cmbryological development 12-13, 425 
in female, 12-29, 672 
in male, 425, 672 
Retention of placenta, 65-79 
complications, 70 
manual removal, 69 
Ring womb, 63 
Rope carriers, 161 
Rotation of foetus, 151 
Rupture 

prepubic tendon, 97 
uterus, 37, 849 

S 

Sacrum, 6 
Salpingitis, 366 
Scrotum, 426, 433, 484 
thermoregulatory mechanism, 426 
Secondary sexual characters, 445, 446, 

471, 482 

hormonal control, 472 
Semen 

bacteria In, 562, 598 

biochemical tests, 550-553, 596 T, 513. 614 T, 
615 T, 634, 645, 655 T, 666 
composition. 531, 532 T 
density, 535, 591, 612, 632, 643, 664, 674, 
675 T 

dilution and diluents, 554-569, 600, 616, 634, 
645, 653, 666, 676 
evaluation, 485-486, 534-550, 651 
factors affecting production, 529, 531, 598, 
622, 628, 646 

frequency, 529, 632, 642, 648 
other cells, 545 
preservation, 561 
site of deposition, 563, 638 
transport. 530, 564, 565 
volume, 536 T, 592, 612, 633, 643, 674, 675 
Seminal vesicles, 430, 435, 503 
functions, 430 
Semmifetous tnbnies, 460 
Seminoma, 836 

Seminiferous epithelium-cycle of, 456 
Sertoli cells. 456 
tumours. 837 
Serving ability, 483 
Sexual behaviour, 442, 482, 487, 803 
health control, 313, 416-418 


manifestation, 806 
manifestation in buffalo bull, 811 
maturity, 474-479 
Sex drive, 471, 482. 803 
Sex linked lethal, 124 
Short spine, J23 
Sigmoid flexure, 429, 432. 434 
Spaying, 855-856 
Spermatocyte, 453 
Spermatogenesis, 447 
Spormatogcnic wave, 463 
Spetinalid, 447 
Spermatogonia, 452, 451-470 
Spermatozoa 

concentration, 538, 540 T, 593, 613, 633, 543 
dimensions, 465 
mass activity, 537, 633 
morphology of, 466-468 
abnormal. 541-545 
normal, 694, 613 
motility, 537, 593, 633, 643, 665 
staining methods, 549-550 
transport, 447 
travel, 593 
Spermeiogenesis, 458 
Spermatocoele. {141 \ 

Spina biflda, 12C 
Stress 

effect on reproduction, 816 
heat stress, 821 
high altitude, 822 
nutritional, 822 
Super ovulation 
adult animals, 713 
immature animals. 712 

T 

Teratoma, 838 
Testes, 427, 433 
degeneration, 501-502 
descent of the, 442 
fibrosis, 502 
functions, 428, 442-445 
hypoplasia, 140, 500 
tumours, 502 
Testosterone, 440 
Torsion uterus, 37, 85-94 
Toxoplasmosis, 319 

Transmissible venereal tumour, 840-842 
Trichomoniasis, 330-334 
Tuberculosis, genital, 34I-34C 

V 

Udder health control, 419-421 
Urethra, 431 
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Uterine abscess, 300 
Uterine tumours, 300 
Uterus, 20-24 
Inertia of the, 94-OG 

V 

Vagina, 25-20 
cystocoele, 85 
laceration, 848 
prolapse, 850-853 
rupture, 848 
smears, 205 
tumours, 305 

Vaginitis, 303-305, 3G5. 404 

Vas deferens, 430. 435. 484, 503 

Vasectomy, 859 

Version, 152 

Vibriosis. 325-320. 378 

Vices In males. 48G. 509, 512. 513 

Viral In/ccllons. 33&-340 


Vulva, 27-23 
tumours of. 305 
Vulvitis. 305. 331 

W 

Vf'eanlng. 323 

White heifer djea»f. 133-131. aij 
White scour. 55 
Wird rJcJc.ns. 353 
Wry neck. Ill 

Y 

\'oiJt sac. :s: 

7. 

7ona pelJuc.da. 233 
7.y*cte mijratcn. 2fS 



